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A New X-Ray Unit 
Adapted to 
Diagnostic Work 

.in YOUR Office 


OU will be interested in look- 
ing over ourdescriptive booklet 
which, in an interesting, read- 
able style, explains the many 
important and valuable features 
of this new Engeln Equipment. 
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Unusual Power and Capacity 
Simplified Controls 
Absolute Safety 
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Your request will bring this new 
Front view of fluoroscopic unit with a ciose-up 


booklet Y feturn mail. of the control panel as it will look in a darkened 
room. 


THE ENGELN ELEecTRIc COMPANY 
X-Ray and Physiotherapy Equipment 


Superior AVENUE AT East TuirtietH STREET, CLEVELAND, OxIO 
Please send me complete information on the new Fluoroscopic Unit 
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MASSIVE COLLAPSE OF THE LUNG? 


WITH REPORT OF 


THREE 


UNUSUAL CASES 


By L. R. SANTE, M.D., F.A.C.P., F.A.C.R., St. Louris, Missourt 


ASSIVE collapse of the lung is a 

condition in which one or more 

lobes, previously well aérated, lose 
their air content and collapse. It has been 
well defined by John Rose Bradford (7) 
as “an unusual condition in which the lung, 
without the presence of any gross lesion, 
such as bronchial obstruction, pleural effu- 
sion, etc., interfering with the free entry of 
air, becomes airless to a greater or less de- 
gree.” 

In its collapsed state the lung occupies a 
smaller space than it did when fully ex- 
panded, and becomes denser in character. 
The condition is not associated with 
pneumothorax, nor is there any separation 
of the lung from the chest wall. To com- 
pensate for the space lost from collapse of 
the lung, the chest wall is depressed, the 
heart and mediastinal structures are drawn 
Over toward the involved side, and the 
diaphragm is pulled upward. When one 
considers the small size to which a nor- 
mal lung may collapse in the presence of 
pneumothorax and its relative radiolucency 
when fully collapsed, it is surprising that in 
this condition a fully collapsed lung could 
occupy so much space and acquire the 
marked density that it does. The radio- 
graphic density of the lung in massive col- 
lapse is fully as great as that seen in lobar 
Stes he Peale “Wiig Weagttoe, “espe Saad ators 


the Radiological Society of North America, at Milwaukee, 
Wisconsin, Nov.-Dec., 1926. 


pneumonia. It is homogeneous in character 
and has the same distribution as in lobar 
pneumonia, rendering its differentiation 
from this condition at times somewhat dif- 
ficult. 

The physical signs likewise are similar 
to pneumonia. The reduction in width of 
the chest cavity on the involved side, the 
narrowing of the interspaces, the elevated 
position and immobilization of the dia- 
phragm, and especially the retraction of the 
heart and mediastinal structures toward the 
involved side, serve to establish the diag: 
nosis. If the lower lobe or entire lung is 
involved, the heart will be markedly dis- 
placed, the apex beat being a guide to the 
clinician of the amount of displacement. 
This seems to be one of the most constant 
signs. Where the upper lobe alone is in- 
volved, displacement of the heart may be 
negligible and deviation of the trachea may 
be the only sign. There may be a compen- 
sating emphysema of the uninvolved side. 

The condition is most frequently encoun- 
tered as a complication after abdominal or 
rectal operations, especially appendectoniy 
and herniotomy. Its incidence is apparently 
independent of the anesthetic, cases being 
reported with all types of anesthetic, even 
spinal anesthesia. It occurs after fractures 
of the pelvis or of femurs, and after injuries, 
apparently trivial, to the abdomen, chest or 
buttocks. The condition may result from 
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post-diphtheritic paralysis of diaphragm or 
after poliomyelitis. 

This condition is by no means a recent ob- 
servation, and is well established as a clinical 
entity. In 1890, W. Pasteur (1) was the 
first to definitely describe this condition and 
he gave it the name, “massive collapse of 
the lung.” His first observations were on 
thirty-four cases of massive collapse which 
followed post-diphtheritic paralysis of the 
diaphragm. 

In the Bradshaw Lecture, in 1908 (2), 
he discussed the nature of massive lobar 
collapse of the lungs as contrasted with the 
scattered lobular collapse that may occur 
when the bronchioles are obstructed by se- 
cretions and the alveoli slowly emptied by 
absorption of their air into the circulating 
blood. He considered the cause of the col- 
lapse to be due to paralysis of the dia- 
phragm and other respiratory muscles, and 
suggested that reflex inhibition of the dia- 
phragm might lead to similar results. 

In 1914 he (3) again called attention to 
the condition as a post-operative complica- 
tion of abdominal cases. He reported six- 
teen cases in two thousand abdominal opera- 
tions, and stated that he had seen a similar 
condition after injury to the chest wall. The 
pathology was the same. 

In the same year, Elliott and Dingley (4) 
reported eleven cases which also followed 
abdominal operations. These authors ana- 
lyzed the situation thoroughly and came to 
the conclusion that immobilization of the 
diaphragm and shallow respiratory move- 
ments allowed the bronchioles to become 
blocked with secretions, the circulating blood 
absorbing the residual alveolar air. 

Holmes (5) cites four cases and refers 
to twelve cases found by Bradshaw among 
3,559 patients operated upon at the Middle- 
sex Hospital from 1906 to 1910. These 
cases all occurred after abdominal opera- 
tions, especially appendectomy and _ herni- 
otomy. 


Crymble (6) reported fifteen cases after 
gunshot wounds. 

In 1918-1920, Sir John Rose Bradford 
(7) made a complete study of the subject in 
connection with war wounds. He failed to 
find any postmortem evidence of bronchial 
obstruction, pleural effusion or other lesion, 
which might interfere with aération of the 
lung, and concluded that, while it seemed in- 
credible, the evidence would seem to indicate 
that a reflex spasm of the bronchioles was 
the cause of the obstruction. The condition 
was observed after injuries to the chest and 
trunk, after fracture of the pelvis or femur, 
and after gunshot wounds of the chest. 
Bradford cites a case where apparently a 
trivial wound of the chest was followed by 
collapse of the opposite lung, where no anes- 
thetic was used and where no operative in- 
terference had been undertaken. Some in- 
jury, however, seemed to be present in all 
cases. 

Briscoe (8), in 1920, analyzed the possi- 
ble causes of massive collapse and concluded 
that it was produced “by the onset of inflam- 
mation affecting the muscles of the crus sit- 
uated behind the peritoneum; one-half of 
the diaphragm and its synergistic and an- 
tagonistic muscles are out of action owing to 
inflammation of the muscle or the pleural 
membrane covering it.” 

In 1921, Scrimger (9) reported seven 
post-operative cases among 540 abdominal 
and rectal operations; six followed herniot- 
omy or appendectomy; one followed hem- 
orrhoidectomy. 

In 1922, Elwyn and Girsdansky (10) re- 
ported an instance of massive collapse after 
a laparotomy for penetrating stab wound of 
the abdomen. In the same year Hirschboeck 
reported three cases, all following abdominal 
operations. 

In 1922, Cutler and Hunt (12) made a 
very painstaking study of post-operative 
pulmonary complications. They mention 
massive collapse as a possibility but assert 
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that it never has been observed in their ex- 
perience. 

In 1924, Regan (11) reported a case 
where collapse followed poliomyelitis. 

In 1924, Ritvo (13) published a very 
complete study of the subject, with special 
emphasis on the X-ray findings, and added 
one case. 

In January, 1925 (14), Scott made a 
complete study of all reported cases. Aside 
from war wounds, he found 64 reported 
cases in the literature, only 36 of which 
were reported in sufficient detail for analy- 
sis; to these, he added four cases. These 
latter were all post-operative and did not 
vary materially from those previously re- 
ported. 

In September of the same year Chevalier 
Jackson and Walter E. Lee (15) showed the 
relationship between massive collapse and 
obstruction of the bronchi by foreign bodies 
or secretion. 

From a consideration of the reported 
cases the clinical picture most frequently en- 
countered may be described. The onset is 
usually quite sudden within the first twenty- 
four hours after operation or trauma, with 
dyspnea and rapid pulse. The patient rap- 
idly becomes cyanotic, the temperature is 
irregular and may reach even 102°. The 
sputum is at first scanty, but later becomes 
thick and mucopurulent. It is never bloody 
nor of a prune juice type. The white blood 
count is somewhat higher than normal, and, 
with the appearance of mucopurulent spu- 
tum advances steadily, reaching as high as 
20,000. 

Other instances have been reported in 
which the pulmonary symptoms were en- 
tirely overshadowed by the exciting trauma. 
In such cases there may be little, if any, em- 
barrassment of respiration or change in 
pulse rate or temperature, the collapsed con- 
dition of the lung being found only inci- 
dentally during examination. The duration 
is usually one to three weeks. The condition 
may terminate rapidly by sudden reinflation 
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of the lung and re-establishment of respira- 
tory function, or may require several weeks 
for complete recovery. 

The process must develop very rapidly, 
since in all instances where radiographs 
have been taken, complete consolidation was 
present at the time of the first radiograph. 
In one of our cases, however, a radiograph 
was obtained before consolidation had oc- 
curred. The area subsequently involved 
showed slight haziness and some increase in 
peribronchial markings, but was otherwise 
apparently normal. There was slight devia- 
tion of the trachea toward the side subse- 
quently affected, which was not considered 
of importance at the time. The significance 
of these findings will be discussed later. 

With the advent of consolidation the 
characteristic picture appears: dense lobar 
consolidation or massive consolidation of an 
entire lung, homogeneous in character or 
only slightly mottled, displacement of the 
heart, trachea and other mediastinal struc- 
tures toward the involved side, narrowing of 
the side of the chest involved and of the in- 
terspaces, and elevation and immobilization 
of the diaphragm. The lung may regain its 
normal aération rapidly, even within a few 
minutes. If this is the case, the radiograph 
will show the re-establishment of the normal 
aération at once. However, the condition 
may clear gradually, showing an irregular 
re-establishment of the respiratory function 
over a period of several weeks. 

Very few patients die as a direct result 
of massive collapse so that only a few autop- 
sies are recorded from which the true char- 
acter of the pathology can be determined. 
Pasteur (1) was able to demonstrate atelec- 
tatic collapse of the lung in five of eight 
autopsies where the collapse followed post- 
diphtheritic paralysis of the diaphragm. 
However, he failed to find any bronchial ob- 
struction or other lesion which would have 
been concerned in causing the collapse. He 
noted a fibrinous deposit over the diaphragm 
and pleura. Bradford (7), Briscoe (8) and 
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Fig. 1, Case 1. Radiograph taken March 14, 1926. 
No consolidation or collapse was present at this time, 
but slight deviation of the trachea toward the in- 
volved side was already present. 


others have made similar autopsy observa- 
tions in cases following wounds and abdomi- 
nal operations. From these confirmatory 
pathological and clinical observations there 
can be no doubt of the existence of massive 
atelectatic collapse as a definite clinical en- 
tity. 

I would like, at this point, to describe 
three additional cases which have come un- 
der our observation, not only on account of 
the rarity of the condition, but also because 
each case has certain features which are 
somewhat unusual. 

Case 1 (occurred in service of Dr. W. 1. 
Coughlin, to whom I am indebted for this 
report). E. R. K., white, male, aged 5 
years, entered the hospital the evening of 
February 10, 1926, with a history of having 
been suddenly seized with cramping pains 
in the abdomen. 


Fig. 2, Case 1. Within thirty-six hours dense con- 
solidation of the right upper lobe had developed. 
Note deviation of the trachea, but relatively slight 
displacement of the heart. 


Nothing in the past history was signifi- 
cant and the only complaint was of intense 
crampy pains in the abdomen and leg, which 
had come on a few hours before entrance. 

Physical examination revealed pain on 
pressure over the right lower quadrant of 
the abdomen and a definite rigidity of the 
Nothing pathologic 
was found elsewhere. There was “no pain 
in the chest, no dyspnea, no symptoms refer- 
able to respiratory or cardiac system.” The 
patient was operated on the next morning, 
February 11, 1926, under ether anesthesia 


abdominal muscles. 


and the appendix removed through a right 
rectus incision. The appendix was large and 
swollen, the end was bulbous and ruptured 
during removal, allowing a small amount of 


pus to escape into the peritoneal cavity. A 
definite localized peritonitis was already 
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present, and a small amount of pus was pres- 
ent in the peritoneal cavity. 

The wound was drained and dressed, the 
patient put to bed, and after a few days 
rallied and was doing nicely. Drainage be- 


Fig. 3, Case 1. X-ray of postmortem specimen. 
Note density of atelectatic lobes as compared with 
atrated lung. Right upper and both lower lobes were 
atelectatic at autopsy. 


came less, drain was removed and wound 


granulated nicely; on March 4th, patient 
was permitted to go home. 

March 12, 1926, he was re-admitted on 
account of high fever, 103.5° to 104°. The 
respiratory rate was high, but there was 
nothing which would indicate pathology in 


the chest. Examination of the wound re- 
vealed some pus and a grayish white mem- 
brane. Microscopic examination of the pus 
showed diplococci, and blood culture showed 
streptococci. March 14th, an X-ray exam- 
ination was made of the chest (Fig. 1), not 
because of any definite physical signs or 
symptoms, but to determine any possibility 
of an associated septic pneumonia. 

Some increase in peribronchial markings 
was noted, but there was no consolidation of 
the lung or other indication of pathology. 
The trachea showed slight deviation to the 
right, but this was not considered, at the 
time, of any pathologic significance. A sec- 
ond examination was made within thirty-six 
hours after the first (Fig. 2), which re- 


vealed dense consolidation confined to the 
right upper lobe, with retraction of the 
trachea toward the involved side. The chest 
wall showed very little narrowing at that 
time, and the heart was not definitely dis- 
placed. The patient continued to grow 
worse, running a typical septic course and 
the pulmonary collapse spread to involve the 
right and left lower lobes. Nothing, other 
than pronounced cyanosis, was present, 
which could be attributed to the lung in- 
volvement. The patient died March 19, 
1926. 

Extracts from autopsy report by Pathol- 
ogy Department of St. Louis University: 
“The lungs do not fill the pleural cavity 
when the chest is opened. There is a very 
marked fibrinous exudate throughout both 
pleural cavities. 

“The right lung shows almost complete 
atelectasis of the upper and lower lobes 
[Fig. 3]. The middle lobe is relatively in- 
creased in size and is rather edematous. The 
left lung shows atelectasis of the lower lobe 
and an apparently normal upper lobe. On 
section, there is no gross evidence of in- 
fection, but the lungs exude quantities of 
blood and fluid. 

“Microscopic sections of the lungs show 
complete atelectasis without cellular reac- 
tion; other sections show normal expansion 
of alveoli, with edema and bronchitis and 
early bronchopneumonia.” 

The points of special significance to be 
(1) The fact 
that massive collapse of the right upper lobe 
did not occur until thirty-three days after 
the operation and was probably incident to 
the general septic condition rather than to 
the operative procedure. (2) The slight de- 
viation of the trachea before consolidation 
had occurred. (3) The fact that at au- 
topsy, on opening the chest cavity, the lungs 
did not completely fill the cavity, and the 
chest wall assumed its normal position. 

2 (occurred in service of Dr. J. G. 


considered in this case, are: 


Case 2 
Probstein, to whom I am indebted for this 
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report). O. B., white, male, age 16 years. 
Entered hospital May 9, 1926, with a his- 
tory of having suddenly developed an ach- 
ing pain in the region of the left hip two 
days previously, which had become steadily 


L 


Fig. 4, Case 2. No definite injury. Complete col- 
lapse of the entire right lung. Note shallowness of 
the chest on the affected side, narrowing of the in- 
terspaces, and elevation of the diaphragm. The heart 
and trachea are displaced toward the affected side. 


worse until he was unable to stand. The 
pain came on shortly after an afternoon 
spent in high jumping, an activity to which 
he was accustomed. The patient stated that 
he was sure no injury had resulted,—he did 
not fall or strike his body in any way. 
Shortly after the pain developed in the hip, 
the patient vomited, and, on entrance, could 
not stand, owing to the pain in the hip. 
Temperature 101.6°, pulse 80, respiration 
24, W.B.C. 11,200 on entrance. 

Nothing in past history was found which 
could have any bearing on the case. With 
the exception of a small abscess in the left 
popliteal space some two years before, there 
was nothing unusual in the past history. 


Physical examination revealed a marked 
tenderness on pressure over the upper half 
of the left buttock, “probably, though not 
necessarily, involving the innominate bone.” 
It was thought at the time that this might 
be due to a beginning osteomyelitis, since 
the white blood count was increasing. 
X-ray examination, however, was negative. 
White blood count: on admission, May 9, 
1926, 11,200; May 10, 14,800; May 11, 
15,200; May 14, 18,000. 

May 12th, there was some evidence of 
physical findings in the chest and on May 
14th, a radiograph (Fig. 4) revealed com- 
plete collapse of the entire right lung, with 
retraction of the heart toward the involved 
side; narrowing of the chest on this side and 
elevation of the diaphragm. Fluoroscopic 
examination revealed an immobilization of 
the diaphragm, on the involved side, and a 
rather hyperactivity of the other. 

Fluoroscopic examination three days later 
revealed little, if any, change in the condi- 
tion. The patient could not sit up on ac- 
count of pain in the hip, so he was rolled 
over on the sound side and fluoroscoped in 
this way. On rolling the patient upon his 
back for radiographic examination, he com- 
plained of sudden pain in the chest, his res- 
piration became shallow and pulse rapid. A 
cold sweat broke out all over his body. A 
radiograph was made and it was found that 
within the few minutes’ time elapsing be- 
tween the fluoroscopic and the radiographic 
examinations, the entire lower portion of 
the lung had again expanded and showed ap- 
parently normal aération. The upper por- 
tion was still collapsed, however (Figs. 5 
and 6). 

The hip condition continued to improve 
without treatment after this, and on dis- 
charge there was little, if any, pain. The 
lung continued to expand gradually. Exam- 
ination of the patient three months later 
(Fig. 7) revealed normal expansion and free 
diaphragmatic movement. The hilus shad- 
ows were still pronounced and_ several 
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Fig. 5, Case 2. Fluoroscopic examination three 
days i1ater still showed complete collapse. On rolling 
the patient over for the radiographic examination 
the lower lobe suddenly re-inflated. The time which 
elapsed between complete consolidation and re-in- 
flation of the lower lobe was less than five minutes. 


rounded structures suggestive of enlarged 
hilus glands were present. The temperature 
ranged from 98.6° to 102°, usually not ex- 
ceeding 100.6°. It was irregular, and nor- 
mal at some time every day. There was no 
fever at all after the third day. The sig- 
nificant points in this case are: (1) The 
fact that the condition came on without any 
wound whatever and without any definite in- 
jury; (2) the suddeness with which expan- 
sion was re-established in a large part of the 
lung merely by rolling the patient upon his 
side. 

Case 3 (occurred in service of Dr. John 
Stewart, to whom I am indebted for this re- 
port). J. O’C., white, male, aged 30. En- 
tered the hospital September 16, 1926, for 
kidney fixation operation. His previous 
symptoms had been entirely referable to the 
urinary tract. Examination of the chest 


Fig. 6, Case 2. Second exposure made a few 
minutes after Figure 5, with patient lying on his side, 
showing unmistakable evidence of inflation of the 
lower lobe due to change in position. 


previous to operation failed to show any evi- 


dence of pathology. Kidney fixation oper- 
ation was done September 18, 1926, under 
ethylene-ether anesthesia. The post-oper- 
ative healing of the wound was uneventful, 
but there was some elevation of the tempera- 
ture. On September 25th, the seventh post- 
operative day, the patient developed a slight 
cough and his temperature rose as high as 
102.8° F. The white blood count at this 
time was 8,250. Physical examination, 
made by Dr. Ralph Kinsella, revealed, 
“dullness in the left upper lobe, anterior and 
posterior. Whispered voice sound not in- 
creased over this area. Sonorous rales and 
whistles over the right chest, anterior and 
posterior. Pericardial friction rub heard 
over one inch lateral to the nipple on the left. 
Dullness over the left, marked involvement 
of the entire side.” Massive collapse was 
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Fig. 7, Case 2. Condition three months later, 
showing complete recovery. 


suspected and this diagnosis was made prior 


to X-ray examination. 

On September 26, 1926, the first radio- 
graphic examination was made (Fig. 8) 
showing a dense homogeneous consolidation 
involving the entire left side, with narrow- 
ing of the chest wall, elevation of the dia- 
phragm, and retraction of the heart and tra- 
chea toward the involved side. Broncho- 
scopic examination failed to reveal any for- 
eign body, but a quantity of mucus was 
evacuated. Following bronchoscopy (per- 
formed by Dr. I. D. Kelly), the patient was 
rolled over on the uninvolved side and in- 
structed to cough. Immediately the lung be- 
gan to inflate under direct fluoroscopic 
vision (Fig. 9), starting first at the costo- 
phrenic angle and periphery of the lower 
lobe, which was soon followed by some 
inflation of the medial border also. Simul- 
taneous with re-inflation of the lung, the in- 
terspaces became wider, and the mediastinal 
structures assumed a more natural position. 
After this, the condition progressed rapidly 


to re-inflation, and, with the exception of a 
small area of atelectasis in the upper lobe, 
the entire lung was re-inflated within seven 
days (Fig. 10). However, even at this 
time, fluoroscopic. examination of the dia- 
phragm revealed complete immobilization in 
a high position. The diaphragm was not 
paralyzed, there was no paradoxical action, 
—it was simply immobilized in a high posi- 
tion. The patient went on to an uneventful 
recovery. 

From a consideration of all reported cases 
four hypotheses have been advanced as pos- 
sible explanations of the cause of the condi- 
tion. 

1. That the collapse of the lung was due 
to pressure exerted by the collapsed chest 
wall and elevated diaphragm resulting from 
paralysis of these structures. That the re- 
sulting sluggishness of respiration permitted 
collection of secretion in bronchioles which 
caused this obstruction and the air remain- 
ing in the alveoli of the obstructed area was 
absorbed by the circulating blood. In other 
words, the pressure of the chest wall and 
diaphragm was considered primary, the lung 
collapse secondary. (Supported, especially 
by Pasteur. ) 

2. “That, due to the onset of inflamma- 
tion affecting the muscles of the crus sit- 
uated behind the peritoneum, one-half of the 
diaphragm and its synergistic and antagonis- 
tic muscles are out of action owing to in- 
flammation of the muscle or the pleural 
membrane covering it.” This results in a 
disturbance of the respiratory function, 
which, in turn, leads to collapse. (The view 
held by Briscoe. ) 

3. That obstruction of the bronchioles by 
secretions is the entire explanation, such a 
condition being all that is necessary for all 
of the other features of the condition, any 
disturbance of the respiratory function be- 
ing incidental. (Observation of Jackson 
and Lee. ) 

4. That some spasmodic reflex of the 
bronchioles causes them to become occluded, 
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Fig. 8, Case 3. On the seventh 
post-operative day after kidney 
fixation operation, patient com- 
plained .of pain in chest, and 
cough. Radiographic examination 
made at this time showed dense 
consolidation of entire left chest. 
approximation of interspaces and 
narrowing of chest cavity, dis- 
placement of trachea and heart 
toward involved side. 








Fig. 9, Case 3. Mucus was 
evacuated by bronchoscopy. No 
immediate result was seen. On 
turning patient over on affected 
side, and causing him to cough, 
the lung began to inflate imme- 
diately while still under our flu- 
oroscopic vision. Note the return 
of the trachea almost to midline 
and the widening of the inter- 
spaces as inflation progresses. 


Fig. 10, Case 3. Condition sev- 
en days later, showing almost 
complete re- -inflation of the left 
lung; small uninflated area re- 
mains in upper lobe. Mediastinum 
and heart have returned to their 
normal position. The diaphragm 
still remains high and is immobile. 





permitting the subsequent absorption of air 


in the segment of the lung involved. (Ex- 
planation advanced by Sir J. R. Bradford. ) 

What is there in clinical observations, 
pathologic findings, or experimental evidence 
to support or contradict these theories? 

1. Pasteur’s original contention that this 
condition was brought about by paralysis of 
the diaphragm and other respiratory mus- 
cles, causing pressure and resulting in an 
atelectatic condition of the lung, is not borne 
out by the facts. In tuberculous individ- 
uals when phrenectomy has been performed 
as a therapeutic measure with a view to 
resting an involved lung, the condition has 
never followed (Fig. 11). Likewise, radio- 
graphic observations made on Case 1, before 
consolidation, revealed only very slight re- 
traction of the trachea at least thirty-six 
hours before the presence of consolidation 
was definitely established, and before there 
was any restriction of respiration at all, 
showing that respiratory paralysis cannot be 
considered as a factor in the production of 


the collapse. The fact that at autopsy, on 
opening the chest cavity, the chest wall as- 
sumed its normal contour, and that the lungs 
failed to fill the entire cavity is of signifi- 
cance. If the collapse were due to pressure 
of the chest wall from paralysis of the res- 
piratory muscles, the lung should have com- 
pletely filled the chest cavity at autopsy. 
There is, likewise, no experimental basis for 
considering the pulmonary collapse as sec- 
ondary to paralysis of respiratory muscles. 
Elliott and Dingley (4) performed experi- 
ments on rabbits, sectioning the phrenic 
nerve and other nerves influencing respira- 
tion, and never witnessed the phenomenon as 
a result of their experiments. Briscoe (8) 
has sectioned the phrenic nerve with the 
same results and has attempted to secure re- 
flex inhibition by irritation of the perito- 
neum, stimulation of vagus nerve, etc., all 
without results. 

We must conclude that there is no clinical, 
pathologic, or experimental basis for the 
theory that massive collapse of the lung fol- 
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Fig. 11. Paralysis of the diaphragm from section 
of the phrenic nerve performed for the treatment of 
tuberculosis. No instance of massive collapse of 
the lung has been noted in such patients. 


lows paralysis of the respiratory muscles. 
Briscoe’s theory that collapse is produced 
by a lack of synchronism between the dia- 
phragmatic movements brought about by 
retroperitoneal infection of the crus of one 
or other diaphragm, cannot be upheld, since, 
at best, it would explain only abdominal 
cases in which infection had occurred. Many 
cases have been cited in which collapse fol- 
lowed trauma (gunshot wound) so rapidly 
as to make infection impossible. His con- 
clusion that the fibrinous deposit found over 
the pleura and diaphragm was due to infec- 
tion is hardly tenable, inasmuch as the same 
condition has been described by Lichtheim 
(16) in experimental animals, after causing 
collapse of the lung within twenty-four or 
forty-eight hours by occlusion of the bron- 
chus. There was no possibility of infection 
in this case. The fibrinous deposit is prob- 
ably due to inactivity of the lung. It was 


1 ¢ 


or RERAREE = 





Fig. 12. Atelectasis of the upper lobe following 
complete occulsion of a bronchus by a primary tu- 
mor. This condition cannot be considered as a 
similar pathologic process to that cited above. 


noted in Case 1, following septicemia, but 
could not be demonstrated radiographically 
in Our spontaneous case, even immediately 
after a sudden re-establishment of respira- 
tion in a large part of the lung. One would 
think that if a heavy fibrinous deposit were 
present it would have been seen in the X- 
ray examination, immediately after re-infla- 
tion; absorption would have been impossi- 
ble, owing to the short time which had 
elapsed. The theory of infection of one of 
the leaves of the diaphragm can hardly be 
substantiated by the clinical, pathologic, and 
experimental observations. 

Bronchial obstruction by secretions alone 
is the cause suggested by Jackson and Lee. 
It is undoubtedly true that a similar atelec- 
tatic condition of the lung may follow the 
lodgment and complete obstruction of a 
bronchus by a tumor or foreign body (Fig. 
12). If the obstruction is not complete, 
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Fig. 13. If the bronchioles can be sufficiently ob- 
structed by secretions, ome would think that massive 
collapse should occur in patients in whom, on ac- 
count of some toxic condition, the tracheal reflex 
had been lost. This patient aspirated barium, medi- 
cation and food material for several days as a re- 
sult of the intoxication incident to an. intestinal 
obstruction. No atelectasis developed. 


however, complete collapse does not neces- 
sarily follow. Radiographically, the col- 
lapsed area has a mottled, irregular appear- 
ance, not the homogeneous density of mas- 
sive collapse. It is rather hard to conceive 
of secretions causing such complete obstruc- 
tion as to totally block off the lung from 
ventilation, in view of numerous radio- 
graphic observations where patients in ex- 
tremely toxic condition from intestinal ob- 
struction or some other such grave disorder, 
have lost their tracheal reflex and aspirated 
barium into the lungs in large quantities so 
that, days after, residual barium could still 
be seen (Fig. 13). If aspiration of secre- 
tion alone could cause sufficient obstruction 
to produce collapse, one would think that 


Fig. 14. The term “massive atelectatic collapse of 
the lung” should be reserved for instances where 
previously well aérated lung undergoes sudden col- 
lapse without bronchial obstruction or other apparent 
cause. This film shows practically the same X-ray 
findings, but the condition is one of congenital 
atelectasis. 


collapse should occur frequently in such 
cases. Likewise, no case has ever been re- 
ported following tonsillectomy. No case has 
ever been observed at autopsy in which any 
obstruction was found in the bronchioles. 
This theory must likewise be rejected since it 
does not cover all of the possibilities and 
lacks pathologic confirmation. 

The last theory, advanced by Bradford 
(7), that the collapse of the lung is brought 
about by a reflex stimulation of constrictor 
nerve fibers to the muscles of the bronchioles 
or some such process leading to their oc- 
clusion, remains still to be considered. Clin- 
ically, the suddeness of onset, and radio- 
graphically, the uniformity of the involve- 
ment, suggest some such concerted action of 
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all of the bronchioles. All cases reported 
have followed either some toxic condition 
such as diphtheria, poliomyelitis, strepto- 


coccus septicemia or some insult to the ner- 
vous supply of the vagus; abdominal or 


Fig. 15. Why the atelectatic lung shows such 
great density in the X-ray in contrast to the almost 
transparent structure of lung collapsed to even 
smaller size from pneumothorax, is difficult to under- 
stand and has never been successfully explained. 
Compare the transparency of lung here shown, col- 
lapsed from pneumothorax, with density of atelec- 
tatic collapse seen in other radiographs. 


chest injuries or operations. Any one of 
these conditions could serve as the necessary 
reflex stimulus to constrictor fibers of the 
bronchioles. Pathologically, everything in- 
dicates that the collapse of the lung is pri- 
mary and the drawing in of the chest wall, 
pulling upward of the diaphragm, and dis- 
placement of the mediastinum are secondary 
features caused by the loss of air content of 
the lung and consequent contraction of the 
lung substance into a smaller space. Experi- 


mental evidence of the existence of such 
constrictor nerves and muscle fibers in the 
bronchioles strong enough to produce com- 
plete and prolonged constriction, is found 
(17). That prolonged contraction of the 
constrictor muscle fibers of the bronchioles 
would not be necessary to produce this 
sequence of events is conceivable; the 
walls of the bronchioles, once collapsed, 
could be held in this state merely by 
cohesion, the absorption of alveolar air by 
the blood stream taking place rapidly. Once 
collapsed, the lung might remain in this state 
for a long time, until some unusual move- 
ment caused the breaking of the cohesion 
between the opposed surfaces of the bron- 
chioles and alveoli, resulting in rapid re-in- 
flation. The formation of secretion would 
accomplish the same result, but more slowly, 
allowing small amounts of lung to become 
inflated at a time, as the secretion was ex- 
pectorated. From a consideration of all of 
the clinical, pathologic, and experimental ob- 
servations, it seems that this is the most 
rational explanation of the condition. 


SUMMARY 


1. Massive atelectatic collapse of the 
lung is a definite clinical entity. This name 
should be reserved for cases following out 
the general clinical course herein mentioned 
where there is collapse of the previously well 
aérated lung. Congenital atelectasis (Fig. 
14) should not be so considered. 

2. It is characterized by sudden collapse 
of one or more lobes in a lung previously 
well aérated, from some unknown cause. 

3. It is most frequently observed after 
abdominal operations, wounds, and other in- 
juries such as fractures of the pelvis or 
femur, but may follow apparently trivial in- 
juries. 

4. Radiographically, there is a dense con- 
solidation corresponding to one or more 
lobes or to an entire lung, rather homo- 
geneous in character and resembling consoli- 












dation from pneumonia. The narrowing of 
the chest on the involved side, approxima- 
tion of interspaces, elevation of diaphragm 
and the drawing over of the heart and medi- 
astinal structures, makes the condition 
readily diagnosable. 

5. The cause is not known, but it seems 
most probable that some infection or insult 
to the region of vagus supply produces a 
reflex action on the bronchioles, permitting 
their temporary collapse. Once approxi- 
mated, the walls of these bronchioles are 
held in apposition by cohesion, collapse of 
the lung rapidly following, owing to ab- 
sorption of the alveolar air by the circulat- 
ing blood. Relief of the obstruction results 
in sudden re-inflation of the lung.’ 


2See following issues of RADIOLOGY for discussions of 
papers read at the Annual Meeting, Nov. 29-Dec. 4, 1926. 
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THE MALPRACTICE INSURANCE QUESTION 


By I. S. TROSTLER, M.D., F.A.C.R., F.A.C.P., Cuicaco 


T is quite evident to any one who has 
practised medicine—and especially radi- 
ology—for any considerable time, that 

insurance against and indemnity guarantee 
for malpractice lawsuits is almost as neces- 
sary as is a license to practise. 

Malpractice suits are unusually distaste- 
ful because they are attacks upon our pro- 
fessional reputations, and reflections upon 
the entire medical profession as well as— 
most especially—upon the defendant in the 
case. 

Medical malpractice is usually understood 
to mean unskillful practice or negligence on 
the part of the physician, when as the result 
of such unskillful or bad practice or neg- 
ligence, death ensues, or the health, effi- 
ciency, or appearance of the patient is im- 
paired. Thus, malpractice may be willful, 
negligent or ignorant, and in some cases 
criminal as well as civil suits may be 
brought. 

Civil suits for the recovery of damages 
on account of injuries supposed or alleged 
to have been experienced as the result of 
willful negligence or of ignorance, are very 
common, and, unfortunately, cases depend- 
ing upon alleged X-ray burns for the cause 
of the damage are becoming more and more 
frequent as the number of X-ray machines 
multiply and persons of more or less (usual- 
ly less) experience and familiarity with their 
operation and with their effects, undertake 
to employ them. 

In practically all other kinds of injury, 
error, Or even apparently gross negligence, 
there may be found some plausible way out 
of the difficulty; but when an X-ray burn 
appears as the cause of the injury, things 
always look bad for the doctor who pro- 
duced it. 
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It is true that the presence of an X-ray 
burn is very seldom a good and sufficient 
reason for charging malpractice, because 
we, as physicians, have every possible in- 
centive to do the best we can for every pa- 
tient with whom we come in contact. Our 
reputations and our very living depend upon 
this, even if our humanitarian instincts did 
not so guide us. 

When suits are brought for alleged 
malpractice and damage resulting from 
X-ray burns, the number of verdicts against 
the defendants who inflicted the alleged 
burns are many times more than all the 
other verdicts for damages, in proportion to 
the relative numbers of suits brought, and 
likewise the verdicts rendered by courts and 
juries in X-ray burn cases are for larger 
amounts than are those for the ordinary run 
of medical malpractice cases. 

With these indisputable facts and figures 
staring us in the face, is it not easy to see 
why some of the insurance corporations re- 
fuse altogether to insure X-ray workers 
against malpractice? Is it not equally clear 
why those insurance organizations who are 
willing to carry our risks against malprac- 
tice suits must charge the X-ray worker 
more than they charge the physician who 
does not use the X-rays at all? It seems to 
me that it is exactly parallel to making a 
fifty-year-old man pay more than a twenty- 
five-year-old man for a thousand dollar life 
insurance policy. The chance for loss is 
greater, and, besides that, when there is a 
loss the amount is liable to be greater. 

No one is safe from these suits; no one 
is immune. Negligence, carelessness and 
lack of skill are charged against the most 
erudite, careful, and experienced radiolo- 
gists as well as against the most ignorant 
tyros, who have just purchased an outfit and 
still believe all that the salesman told them. 


















The records of these lawsuits show that 
claims are made and suits are brought with 
the greatest of impartiality against the most 
skillful, the best informed, and most experi- 
enced of our profession. And while it can- 
not be questioned but that some of these 
claims and cases have real merit, and oc- 
casionally real damage has been done, the 
briefs, bills of particulars, judgments, and 
decisions of the lawyers and of the courts 
of this country record in unmistakable 
language that no matter how devoid of 
merit or justice, or how preposterous such 
claims may be, no matter how ridiculous 
their assumed basis in theory or fact, a 
very high degree of legal skill is necessary 
to protect the property and preserve the rep- 
utations of some of the most skillful, care- 
ful, and learned men of our profession. 

For example, a few months ago I was 
called as a witness in a case in a neighbor- 
ing State, where a physician had applied the 
X-ray to the dorsal surface of a man’s foot. 
An ulcer developed on the plantar surface 
of that foot as the result of infection from 
the needle which was the cause of the X-ray 
examination. A malpractice suit, charging 
X-ray burn, was brought, $50,000 damages 
claimed, and a verdict for $15,000 was ren- 
dered. Of course, this case will be appealed. 

The files and records of medical malprac- 
tice cases show a degree of rapacity, ignor- 
ance and effort to get easy money scarcely 
equalled by the yeggs and highway bandits 
of these days. Shyster lawyers, who take 
cases On contingency bases, are frequently 
the incitors of these cases, and unkind, 
slighting or sneering remarks by unthinking 
physicians are far too often the cause of the 
beginning of this sort of trouble. They 
often utterly fail to remember that we are 
only mortal and that, as mortals, we as well 
as they are liable to err. 

In the early days of radiology, some 
courts held that the X-rays were dangerous, 
and numerous liabilities were imposed for 
resultant burns, regardless of well estab- 
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lished rules of law as regards care and skill 
required of physicians; but fortunately 
those days have passed, although there are 
still some very dangerous decisions being 
quoted and used as precedents in the trials. 

One of the questions which confronts us 
is, how are we to obviate the present dif- 
ficulty? Another and a very important one 
is, how may we avoid paying the high rates 
of the regular insurance corporations and 
still be protected? 

It has been suggested that we organize a 
mutual insurance body among ourselves. 
Nearly every state medical society in this 
country helps defend its members against 
alleged malpractice, but I do not know of 
any one of these who would indemnify a 
member if damages were assessed against 
him. If we were to organize a mutual in- 
surance body of our own, with the idea of 
defending and indemnifying for such cases, 
we would first have to satisfy the State in 
which we incorporate that we are on a sound 
financial basis; that we can pay if we lose. 
We would have to maintain offices with an 
expensive staff, etc., and all of this would 
cost money; and then, if we had one or two 
cases lost and had to pay out one or two 
sums like $10,000 or even half that, where 
would we be? 

Insurance is a business, just the same as 
selling shoes or groceries or running a bank. 
Men who are in that business figure out 
what it costs to insure us. They know what 
it costs and they are not going to charge us 
more than a reasonable profit. They can- 
not afford to overcharge us because there is 
competition; but they have a right to a 
reasonable return upon their investment, 
and cannot furnish you with ten or twenty 
thousand dollars’ worth of insurance unless 
they get something for it. They make it 
their business to know—and they have the 
means of finding out exactly—how much it 
costs, and they are certainly entitled to full 
credit for furnishing us real protection. Be- 
sides, if the profits were so large, other in- 
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demnity companies would be entering the 
medical malpractice line, instead of which, 
some of them have quit insuring physicians 
against malpractice. 

If we did organize our own insurance 
body and, in addition, belonged to the state 
medical society which furnishes us defense 
or help in defense, how many of you would 
be satisfied with these two, and would rely 
upon them for defense and indemnity? J, 
for one, would not, and I venture to say that 
75 per cent of you would not. We would 
want the protection of some big, outstand- 
ing, well known organization. And that 
would mean that, instead of only one bill 
for insurance, we would have two or three. 

But some of you will say that there are 
now in existence several reciprocal and mu- 
tual insurance and indemnifying organiza- 
tions. That may all be true, but, having 
investigated them, permit me to caution you 
to look and test the ground thoroughly be- 
fore you leap. I know of one so-called 
reciprocal insurance organization, which 
claims to furnish insurance against malprac- 
tice, to indemnify, etc., at less than the cur- 
rent rates, and which makes several more or 
less extravagant statements relative to what 
it claims to furnish, at the same time attack- 
ing several other insurance-selling organiza- 
tions. 

During the last twenty years I have spent 
considerable time studying the subject of 
medical malpractice and indemnity insur- 
ance, and during the past few months I have 
gone to considerable trouble to investigate 
reciprocal insurance bodies, the one just 
mentioned in particular. I have secured 
from authentic sources, information relative 
to the reputation for business integrity and 
financial standing of the concern in ques- 
tion, as well as the reputation of the princi- 
pal officers of the institution. The result of 
this investigation is, in part, as follows: 
The concern is organized as a reciprocal or 
interinsurance corporation, thus making 
each subscriber equally liable for all claims. 


It conducts its business on the “‘attorney-in- 
fact plan,” although in a letter which I have 
seen, signed by its secretary, it is stated that 
“This company is organized on a reciprocal 
basis but does not operate on a reciprocal 
basis.” In other words, the secretary of 
the corporation admits in writing over his 
signature that it does not function accord- 
ing to its own organic law or charter. We 
would not deal with a bank that was not 
being conducted according to its charter, 
and we should be equally or more careful 
regarding deals with an insurance com- 
pany acting in that manner, because it is 
supposed to guard not only our money but 
also our reputations. 

The president of the concern in question 
got his start in high finance by selling 
worthless corporation stock to his own 
father, thereby causing the father to fail 
and lose his little business. The father is 
now employed as a night watchman in a fac- 
tory, while the son (the president of this 
concern) lives in a palatial residence in the 
same city. The first insurance venture of 
this man was some sort of saloon keepers’ 
protection. This went to the wall when 
open saloons went out of fashion. Later 
he headed several other more or less “wild- 
cat” insurance schemes, all of which failed. 
He subsequently organized a “professional 
men’s building company,” which consisted 
of a scheme for selling stock to physicians 
and dentists. The building was not built, 
according to the well laid plans, although 


the bilked physicians and dentists paid the 


freight in the usual manner. 

The present concern was first tried out 
among advertising physicians (quacks), 
who, as a rule, are unable to secure desir- 
able malpractice insurance in the regular in- 
demnity companies ; but, it seems, the quacks 
have too keen a knowledge of business 
methods to swallow the “sucker bait” offered 
by this much-claiming company, so more re- 
cently it is turning to the regular practition- 
ers and pharmacists for its prey. 
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Any one insured in any sort of reciprocal 
insurance organization, or who may con- 
template securing such insurance, will do 
well to investigate thoroughly and carefully, 
and to weigh well all the particulars. 

In a recent decision handed down by the 
Texas Supreme Court, it was held that all 
members and subscribers of a reciprocal in- 
surance exchange are liable to third persons 
as partners. The court said: “Any intend- 
ed, or for the matter express, limitations 
among the members of their individual lia- 
bility, could no more control the rights of 
third persons than could a similar agreement 
between the members of any ordinary part- 
nership. The members of the association 
are individually liable because they are all 
principals, and, being principals, are bound 
in the same manner and for the same reason 
that members of an ordinary partnership 
are bound.” 

In a recent suit in Chicago, before the 
United States Circuit Court, Judge Wilker- 
son said: “The attorney-in-fact is merely 
the joint agent of the subscribers in carry- 
ing on their business of mutual insurance,” 
and farther along in the same decision he 
referred to the interinsurance exchange, in 
this case the Associated Employers Recipro- 
cal of Chicago, as “this joint undertaking.” 

In the case of the Associated Employers 
Reciprocal of Chicago, some 80,000 policy 
holders (subscribers) are facing assess- 
ments of from a few dollars to as much 
as $80,000. At least one thousand of 
these assessments are of more than $1,000 
each, and, in Illinois alone, the total amount 
to be collected from policy holders (sub- 
scribers) in the final settlement is over 
$1,184,000, and the total amount to be col- 
lected from policy holders (subscribers) in 
the United States is something over $3,- 
250,000. Some of the bills which these 
policy holders have had to pay date back to 
1920—for six years. 

In Wisconsin, the Attorney General for 
the State held, in a suit against a reciprocal 
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insurance organization, that ‘““The defend- 
ants (members) became, were and are 
jointly and severally liable.” 

So from the above showing, I am sure 
that we do not want that sort of protection, 
because the courts are deciding that sub- 
scribers or members or policy holders in the 
reciprocal or mutual plan of insurance are 
merely an ordinary group carrying on a 
business together, and that each and all, 
jointly and severally, are liable individually 
and collectively. 

In addition to the financial liability, there 
are other reasons why we should keep clear 
of such entanglements. One of these rea- 
sons is that, if it were discovered that a 
physician appearing as a witness for the 
defense in a malpractice case, was insured 
in some group, mutual or reciprocal, that 
fact would be considered competent evidence 
as bearing upon the credibility of such wit- 
ness, and would, of course, open the door 
for injecting the insurance question by legit- 
imate means into the issues of the 
this in addition to the damaging effect of 
the evidence upon the jury’s estimate of the 
trial issues, the defending physician and his 
witnesses. 

The group plan of insurance, as intro- 
duced by one of the large insurance com- 


case: 


panies and in use by several others at this 
time, is likewise a dangerous plan for these 
same reasons. 

In the case of Hoover vs. McCormick 
(247 S.W.R., 718), decided by the Court of 
Appeals of Kentucky, a verdict for $4,000 
damages against the defendant physician 
was affirmed. In the decision by this Court 
much emphasis is laid upon the agreement 
between groups of physicians who are asso- 
ciated together for protection in defense of 
malpractice suits, whereby interest and bias 
could be shown to exist because of their 
association in and under such a contract as 
group insurance. 

I have in my possession—among the files 
of documents connected with my present 
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studies of the insurance question—an ap- 
plication form of and to one of the largest 
insurance companies in this country, for 
group insurance, which states: “Each in- 
sured member (of this group) has agreed, 
if a fellow member is sued and the Com- 
pany desires him to do so, to give expert 
testimony without charge for his time and 
services.” If any attorney upon finding that 
the witness under examination was one of 
such a group, would merely introduce this 
form, even if it were not admitted as an 
exhibit in evidence, and thereby inject the 
insurance question into the case, it would 
most certainly play havoc with the credi- 
bility of the medical expert witnesses. 

While it is recognizedly improper for the 
attorneys for the plaintiff in a malpractice 
suit to interrogate the physician defendant 
as to whether he-has insurance against mal- 
practice suits, it is proper for the same at- 
torney to ascertain what interest, if any, 
a witness may have in the outcome of the 
suit, and it is in that phase of the examina- 
tion of witnesses that the group, mutual or 
reciprocal insurance is dangerous; because it 
makes it possible for the other side to de- 
stroy and discredit the value and weight of 
expert testimony. This of itself is a serious 
matter, as it leaves all those so insured more 
than ever at the mercy of the unscrupulous, 
easy-money-getting patients and their equal- 
ly (or more) unscrupulous lawyers. 

It is not generally known by physicians 
that no question as to whether the defendant 
has or has not insurance, is permitted in 
the trial of a case. This has not yet been 
decided in a malpractice case in Illinois or 
Wisconsin, although it has been so decided 
in numerous other tort cases, where the 
plaintiffs were injured by automobiles, and 
there is little doubt but that the same rule 
would hold regarding medical malpractice. 
I understand that the question has been so 
decided in regard to medical malpractice in 
Kentucky, New York and Missouri, and 
that this rule has been held to apply. 


None of us knows who will be the next 
to have one of these suits filed against him, 
so it behooves us all to be in the best pos- 
sible position to help out colleagues and co- 
workers who have this misfortune, when- 
ever and wherever it becomes possible to 
do so. 

It is quite true that some of us may get 
through all right with the low priced insur- 
ance, even though it is acknowledgedly in- 
ferior, particularly as long as things run 
smoothly and no malpractice suits are filed 
against us, but it is very much like driving 
an automobile: When the roads are smooth 
and well paved any old rig will run along 
fine; but after a big storm, when the road 
is washed out, rutty and washboardy, or 
rough and bad, the wise driver has a big, 
sturdy car with balloon tires, and these roll 
along over the bad roads in ease and com- 
fort. Likewise, do the men with good safe 
insurance rest in peace and comfort, while 
those with anything less than the best have 
cause to worry. 

Naturally, the question arises as to how 
we may hope to induce good reliable in- 
surance corporations to reduce their rates 
without reducing the amount and character 
of protection that we want. I am of the 
opinion that if we would officially classify 
the X-ray workers of this country we 
might be able to find some reliable and satis- 
factory insurance corporation that would be 
willing to accept our classification and for- 
mulate some sort of graded scale of rates 
therefrom. I do not know that any of the 
companies would do this, but it seems to me 
that some such plan might be worked out. 
It is certainly worth trying. 

In closing, I would like to make an effort 
to specify what I think proper and adequate 
malpractice protection should be. Jt should 
defend without limit, and to the court of 
last resort, any and all claims or suits for 
damages for malpractice, mistake or error 
based upon services rendered by the insured, 
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his assistants, associates or his estate, when 
such services were rendered in the lawful 
practice of medicine, and it should indem- 
nify the insured or his estate against any 
judgments or losses imposed by law for any 
and all the aforementioned causes. The or- 
ganization contracting to furnish such in- 
surance should have a sound financial foun- 
dation, and the officers and other persons in 
charge of the business should be of tried, 
known, and absolutely unquestioned integ- 
rity. The contract or policy should not in 


any way make the insured (or policy hold- 
er) liable for any more than the stipulated 
premium or consideration of the contract. 


Any exchange of indemnity between con- 
tractors, of the reciprocal or mutual type, 
is not to be considered. The above men- 
tioned kind of insurance is real insurance. 
It is real and genuine protection. But it 
costs money to furnish it, and if we want it 
we must pay for it, just as we have to pay if 
we want to own a good automobile and ne- 
gotiate the rough roads in ease and comfort. 
If we can get that kind of insurance at a 
lower rate than we are now paying, we will 
have done something toward solving the 
malpractice insurance question.’ 


for discussions of 


1See following issues of RADIOLOGY 
papers read at the Annual Meeting, Nov. 29-Dec. 4, 1926 








PLAN AND SCOPE OF RADIATION THERAPY SERVICE AT 
BELLEVUE HOSPITAL, NEW YORK CITY 


By IRA I. KAPLAN, B.S., M.D., Assistant 
Bellevue Hospital, 


HE need for caring for the numerous 
cases requiring radiation therapy 
from various services of this, the 

largest hospital in New York, has been the 
cause for the completion recently of the new 
Radiation Therapy Service at Bellevue Hos- 
pital. Containing over sixteen hundred beds 
for all types of cases, which are received in 
all possible conditions, this hospital naturally 
has a large percentage of patients who can 
be benefited by radiation therapy. Until 
quite recently, those requiring such treat- 
ment were sent to other institutions. Until 
a few years ago, under a temporary arrange- 
ment, a part of the Diagnostic Department 
was utilized as an X-ray therapy laboratory. 
However, during the past year, there has 
been provided at Bellevue a new, complete 
equipment for radiation by X-ray and ra- 
dium. 

The quarters first allotted for this con- 
sisted of two small rooms and one machine, 
and yet, in this small space, with inadequate 
machinery, 338 new patients were treated 
during the eight months prior to January, 
1925. Then, as the various medical and sur- 
gical divisions of the hospital were made 





Roentgen Therapist in Charge of Service, 
New York City. 


acquainted with the service that might be 
rendered by radiation therapy, the service 
expanded to such an extent that the space 
allotted for this work proved altogether in- 
adequate. Accordingly, the present facil- 
ities were planned and constructed in 1925- 
1926. 

These consist of one-half of the ground 
floor of a connecting wing of the “K”’ build- 
ing of the hospital, in close proximity to the 
X-ray Diagnostic Department, and occupy 
about 3,000 square feet of floor space, di- 
rectly accessible, via elevators and connect- 
ing hallways, to all the hospital wards and 
thus easily reached by both ambulatory and 
bed patients. The allotted space is divided 
into seven rooms: a general waiting room, 
two rooms for deep therapy, one for super- 
ficial therapy, one large consultation room, 
one office and examining room, and a minor 
surgery room where ambulatory radium 
therapy is carried on. 

The deep X-ray therapy rooms are 
equipped with separate X-ray units, each of 
which is enclosed in a separate motor room 
off the treatment room. The generators are 
each capable of energizing two tubes at one 
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time. One generator is of the high tension 
interrupterless type with two transformers, 
. two discs turned by two synchronous mo- 
tors. The other generator is of high ten- 
sion, capable of producing 300 K.V., and 
has a single transformer, disc and motor, 
and is also of the interrupterless type. In 
each treatment room there are two treatment 
tables, so that one or two patients can be 
treated at the same time by each unit. In 
one room the treatment tables are stationary, 
with movable totally enclosed lead drum 
air-cooled tube stands. For superficial and 


medium therapy there is a separate room 
with a ten-inch interrupterless single disc 
machine, adjustable table, and open air type 
tube stand. There are also various sized 
treatment cones and filters, and a quantity of 
protective rubber shields. 

The examining room is completely fur- 
nished for the necessary physical examina- 
tions, any minor surgery incident to radia- 
tion therapy, and for any incidental surgical 
dressings. It is also equipped with a new 
type portable Multotherm, with which endo- 
thermy operating is done. 





7-1309-25 CK 


(This card is not to be removed from the Dep't.) 


BELLEVUE HOSPITAL 
Radiation Therapy Department 


NAME 


ADDRESS 


SYNOPSIS OF HISTORY 


AGE OccuPATION 


DIAGNOSIS 


EssENTIAL PHYSICAL FINDINGS ON ADMISSION 


TREATMENT— 
TYPE 
DatTE BEGuN 
DETAILS 


RESULT 


TECHNIC 
DaTE END 


PuysicaL EXAMINATION AT END OF TREATMENT 





Fig. 2. History card. Record of follow-up service is kept on other side of card. 
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The Therapy Service works in close co- 
operation with the Diagnostic Service, so 
that duplication of equipment for this work 
is unnecessary. 

The layout, as indicated by the subjoined 
plan (Fig. 1), shows the very practical 
scheme of isolation of the generating plants, 
the entirely enclosed treatment rooms, pri- 
vate hallways, the control posts and nurses’ 
positions. The walls of the treatment rooms 
are of barium plaster over fireproof brick 
construction. The doors are of lead-coated 
wood, and the observation windows of lead 
glass. Each treatment room opens on the 


outside through large windows, which amply 
furnish both light and air. Through the 
control and observation windows the nurse . 
is entirely isolated from the rays, and com- 
fortably views her patient during treatment 
without possible harm to herself. 

Patients are received from the hospital, 
the dispensary, and from outside sources. 
After they are examined and a complete 
history taken, a plan of treatment is worked 
out for each patient. This, together with 


the necessary X-ray plates, photographs and 
report of the physical examination or any 
special examinations made, is filed for ready 
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Fig. 3. Request for treatment card, 
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reference in the office of the service, on pre- 
pared special forms and cards (Figs. 2-6) 
for the various phases of the work. The 
patients are referred to this service for both 
benign and malignant conditions, covering 


the whole field of medicine. Patients are 
received in all stages and conditions of dis- 
ease, and both curative and palliative treat- 
ments are given, according to the condition 
at the time of treatment. Each case is 
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Fig. 4. 


X-ray therapy treatment card. 








24 RADIOLOGY 


studied carefully in co-operation with con- 
sultants from the surgical, medical and path- 
ological departments, and use is made of the 
form of radiation best suited to the partic- 
ular case. In all cases where it can be done 
safely a biopsy is made, so that a histologi- 
cal diagnosis is used to confirm the clinical 
one. 

In a general way the radiation technic 
used is as follows: X-ray radiation is given 
in divided doses over periods of time vary- 
ing with the requirements of each case; ra- 
dium treatment, a small dose over long 
periods of time. So far, this has proven to 
be the most advisable method. Endothermic 
treatment is carried out either in the de- 
partment operating room or in the main 
operating room, in conjunction with the 
surgeons, when necessary. Local skin con- 
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Fig. 5. X-ray therapy time card. 


ditions are treated with the smaller machine, 
7-9 in. gap, 4-5 milliamperes, filtered 1-3 
Al. Benign conditions, tuberculous adenitis, 
pertussis, and inflammations are treated 
either with 9-inch gap, 4 milliamperes, 3 
aluminum, or with the larger machine, 200 
K.V., 4 milliamperes, 0.5 copper, 1 alumi- 
num. Malignant conditions are treated with 
the high power apparatus, 200 K.V., 4 ma., 
0.5 Cu. and 1 Al. The distance used and 
the size of fields vary with the condition to 
be treated. Gynecological malignancies re- 
ceive a full course of deep X-ray treatment 
over the pelvis previous to radium therapy. 
Cases of tongue carcinoma are radiated with 
deep X-ray over the cervical gland areas 
before radium therapy is given. Carcinoma 
of the breast patients, when time is avail- 
able, have a course of pre-operative radia- 
tion. All cancer of the breast cases operated 
upon receive post-operative radiation. In 
these cases high power X-ray therapy is em- 
ployed. 

Our cases are treated, wherever possible, 
by the multiple portal cross-fire method, 
with fractional dosage administered over al- 
ternate areas on different days. In malig- 
nant cases we try to administer the complete 
course of treatment in seven to fifteen days, 
and where radium therapy is subsequently 
required, this follows immediately after the 
X-ray treatment. Benign conditions are 
usually given one-eighth to one-quarter dose 
weekly per area. In radium therapy we use 
a modified form of the Curie method. In 
practically all cases, filtered radiation in 
platinum tubes or needles is used. In some 
cases, bare implants and filtered seeds are 
used. Inasmuch as the hospital as yet owns 
no radium, emanation is used exclusively in 
the radium therapy procedures. The emana- 
tion is bought from commercial sources as 
required. Efforts are being made to secure 
a radium emanation plant for supplying the 
demands of the radium branch of this serv- 
ice. 

There were, during the year 1925, 596 
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X-ray cases, with 1,509 treatments given, 
and 80 radium cases, with 1,715 millicuries 
of emanation used. From May, 1924, until 
May, 1926, 1,201 X-ray cases were treated 
and 3,158 treatments given. There were 


117 cases treated with radium and 2,857 
millicuries of emanation used. 

Upon the completion and installation of 
the planned-for new equipment, the work 
will be markedly increased. 





Roentgenologic detection of calcified 
hypernephromas.—X-ray examination has 
been used with great success to detect kidney 
stones. The literature contains the reports of 
many things with which urinary stones may be 
confused. No report is found in the literature, 
however, of calcified hypernephroma. A re- 
view of the pathological findings at autopsies 
reveals numerous instances where hyperne- 
phromas were partially or totally calcified. The 
radiologists, when this fact is called to their 
attention, will undoubtedly detect more of 


these cases. A case is reported in detail where 
the tumor mass was large and irregularly calci- 
fied—almost laminated. The condition may be 
chronic. 


L. R. Sante, M.D. = 


» 


Calcified Hypernephroma of the Kidney? 
Report of a Case Diagnosed by X-ray Ex- 
amination; with a Discussion of the Differen- 
tial Diagnosis of Renal Shadows. Aaron 
Arkin. Surg., Gynec. and Obst., August, 1926, 
p. 155. 
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FLUOROSCOPIC STUDY OF THE HEART 


By ROBERT WILLIAM LANGLEY, M.D., Los ANGELEs, CALIFORNIA 


Attending Staff, Los Angeles General Hospital; Cardiac Consulting Board, Los Angeles 
City Schools 


HE early diagnosis of cardiovascular 
diseases has been made possible with 
the introduction of instruments of 

precision. Among recent advances fluoros- 
copy and orthodiagraphy must be considered 
of paramount importance. At the beginning 
of the last century few expected that the 
X-ray would ever exceed the domain of sur- 
gery. Inestimable progress has been made, 
however, and one can now trace accurate 
images of the heart shadow in its various 
positions. Valuable information of patho- 
logical changes is thus obtained in one or 
several of the heart cavities and vessels at 
the base. 

The technic of orthodiagraphy was first 
introduced into Germany by Moritz and 
later developed by Levy-Dorn, Grumach, 
Groedel, and others. More recently the 
work of Vaquez and Bordet has added much 
to its value as a clinical aid. In this coun- 
try the work of Van Zwaluwenburg and 
Warren, Hodges and Eyster, Karshner and 
Kennicott, Wilson and Merrill, and Levi 
have contributed to the development and ad- 
vance of cardiac fluoroscopy. 

Only those methods which accurately re- 
produce the size of the heart are of value. 
These include teleradiography, orthodiag- 
raphy, and fluoroscopy. Orthodiagraphy 
and fluoroscopy only will be considered here. 
These are important and give information 
as to (1) the respiratory displacements of 
the heart, (2) the respiratory excursion of 
the diaphragm, (3) the mobility of the apex, 
(4) the volumes of the left auricle and 
ventricle, (5) the character of the ventric- 
ular impulse, (6) the site of the auriculo- 
ventricular junction. These methods pre- 
sent a living document and give much val- 
uable information in a brief examination. 


The technic of orthodiagraphy is not diffi- 
cult aside from the interpretation of the 
shadows which may be placed tangent to the 
heart border in any position. The shadow 


Fig. 1 (above). See text. 
Fig. 2 (below). Right posterior, 50°. V, verte- 
bral column; LA, left auricle; LY, left ventricle; 
RV, right ventricle. 


cast by a ray tangent to the heart border is 
traced upon a paper or the fluoroscopic 
screen, thus giving an exact image of the 
heart outline. The heart shadow is studied 
thus in the direct anterior and_ posterior, 
lateral and oblique positions, with the pa- 
tient in the standing position preferably. 

In the anterior or frontal position the pa- 
tient faces the screen, the plane of his body 
In the 


being parallel to that of the screen. 
oblique positions the right or left shoulder 
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touches the screen, the body forming an 
angle between 25 and 30 degrees with the 
screen. In the lateral positions the body 
forms an angle of 90 degrees with the plane 
of the screen. 


Fig. 3 (above). Left posterior, 50°. 
Fig. 4 (below). Right posterior, 50°. 


Several types of angle-finding devices are 
in use, among which the revolving platform 
type I find the most practicable. Here the 
patient may be turned at will and the angle 
of obliquity noted on the circular base board. 

In the direct anterior (frontal) position 
the usual information to be obtained in- 
cludes: on the right (left of the patient) 
(Fig. 1) the configuration of the arch of 
the aorta, the shadow of the pulmonary ar- 
tery, the left auricle, the left auriculo-ven- 
tricular junction, the border of the left ven- 


tricle, the apex,—its character and position. 
On the left (right of the patient) one ob- 
serves, above, the superior vena cava, and, 
below, the right auricle. By means of the 
above landmarks the longitudinal and hori- 





Fig. 5 (above). See text. 
Fig. 6 (below). 


zontal diameters of the heart may be de- 
termined. The respiratory displacements of 
the heart, movements of the diaphragm, de- 
gree of mobility of the apex, and auricular 
and ventricular impulses may also be stud- 
ied. 

In the oblique and lateral positions dis- 
tinct information is obtained as to enlarge- 
ments or abnormal developments (Figs. 2 
and 3) of the auricles and ventricles. This 
is one of the most valuable features of or- 
thodiagraphy. 

In the lateral and posterior oblique posi- 
tions a clear space is seen between the heart 
shadow and the vertebral column—the retro- 
cardiac clear space, more or less distinct in 
the normal individual. If there is an in- 
crease in the size of the left auricle (as in 
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mitral disease), a distinct bulging into the 
upper third of this space will be seen, par- 
ticularly in the right posterior oblique at an 
angle of 50 degrees. Likewise, enlarge- 
ments of the right auricle may be distin- 





Fig. 7 (above). See text. 


lig. 8 (below). Right posterior, 50°. 


guished in the left posterior oblique posi- 
tion as they encroach upon the retrocardiac 
clear space in its middle third. The left 
and right anterior oblique positions give con- 
firmatory and added information to the 
above. 

Distinct types of partial or total enlarge- 
ments will characterize different types of 
valvular disease, congenital lesions, gross 
enlargements from hypertension, myocar- 
ditis, etc. For example (Fig. 4), the angle 
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of disappearance of the apex behind the ver- 
tebral column in the right posterior oblique 
position indicates the presence or absence of 
left ventricular enlargement. The apex is 


normally visible at an obliquity of 25 to 30 


Fig. 9 (above). 
Fig. 10 (below). 


Left posterior, 50°. 


degrees. Visibility at 40-45-50 degrees in- 
dicates ventricular enlargement. 

As mentioned previously, various diseases 
give rather characteristic outlines. Left 
ventricular hypertrophy (Fig. 5) gives the 
picture of a rounded apex below the dia- 
phragm, longitudinal diameter definitely in- 
creased, while the horizontal is increased 
only slightly. Further, in the right posterior 
oblique position the apex disappears behind 
the vertebral column at an angle greater 
than 30 degrees. 

Increase in the size of the right ventricle 
(Fig. 6) gives the typical sabot-shaped 
heart with the right side of the right ven- 
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tricle resting upon the diaphragm, thus dis- 
locating the left ventricle and apex upward 
above the diaphragm. 

Enlargement of the left auricle (Fig. 7) 
may sometimes be seen in the frontal posi- 


amination in the direct anterior (frontai) 
position. A distinct bulging may be seen 
in the upper portion of the right contour at 
the position marking the junction of the 
vena cava (superior) and the right auricle. 
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RPO 40° 


Fig. 11 (above). See text. 
Fig. 12 (below). Right posterior, 40°. 


tion as it encroaches upon the space nor- 
mally occupied by the pulmonary aorta. The 
information of greatest value (Fig. 8), 
however, is here obtained in the right pos- 
terior oblique position, where a prominent 
bulging into the upper third of the retro- 
cardiac clear space is seen. Only a small 
luminous triangle of light remains near the 
diaphragm. 

As described above (Fig. 9), enlarge- 
ment of the right auricle is well shown in the 
left posterior oblique position as it encroach- 
es upon the middle third of the retrocardiac 
clear space, but here also (Fig. 10) more 
valuable information may be obtained by ex- 








Fig. 13 (above). See text. 


Fig. 14 (below). See text. 


The presystolic impulse characterizes it as 
auricular in character. 

Quite often it becomes necessary to de- 
termine whether or not a systolic murmur 
at the apex indicates functional or organic 
disease. The cardiac silhouette may become 
a valuable aid in these cases. 

In organic mitral insufficiency (Fig. 11) 
the right side of the heart in the frontal po- 
sition shows a distinct enlargement. One 
also observes, in the region of the arrow, an 
impulse which is clearly that of the right 
ventricle. The contour of the left ventricle 
shows slight left ventricular enlargement. 
This is further borne out by the fact that 
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the longitudinal diameter is definitely in- 
creased, while the horizontal only slightly 


surpasses the normal. In the right pos- 
terior oblique (Fig. 12) the left auricle is 
not enlarged but the apex disappears behind 








See text. 
See text. 


Fig. 15 (above). 
Fig. 16 (below). 


the vertebral column at an angle greater 
than 30 degrees, due to enlargement of the 
right ventricle and concomitant enlarge- 
ment of the left also. 

Taking next the condition of functional 
mitral insufficiency (Fig. 13), the contour 
of the left ventricle is usually more rounded 
than in the previous condition; the apex, in- 
stead of being sharp, is rounded; the left 
ventricular wall is more globular in shape, 
and finally there is not the same proportional 
increase in the diameters as found in organic 
mitral disease. 

In aortic regurgitation (Fig. 14) the 
frontal position shows a heart rather vertical 
in type with a rounded apex which does not 
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separate from the diaphragmatic shadow 
during deep inspiration. The left ventricle 
is enlarged and rounded in contour. The 
systolic impulse is quite forceful. Finally, 
the longitudinal diameter will be found to 


\ KI ID 


Fig. 17. See text. 


be greater than normal while the horizontal 
will be less. In the right posterior oblique 
position the apex disappears behind the ver- 
tebral column at an angle much greater than 
the normal. One may conclude that there 
is left ventricular hypertrophy without vis- 
ible evidence of other cardiac enlargement. 

Aortic stenosis (Fig. 15) will give a pic- 
ture similar to the above but generally shows 
an increase in the size of both ventricles and 
may have, in addition, evidence of enlarge- 
ment of the aortic shadow. 


CONGENITAL LESIONS 


Orthodiagraphy may play the most im- 
portant role in the diagnosis of these con- 
ditions. The diagnosis is quite simple 
where typical clinical signs are found. Or- 
thodiagraphy is here the most important 
single aid and will render quite apparent 
the modifications due to these malforma- 
tions. 

Pulmonary (Fig. 16), 
viewed in the frontal position, shows a 
prominent dilatation in the region of the 
pulmonary artery animated by a vigorous 
systolic impulse. The right border reveals 


stenosis when 
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a decided increase in the size of the right 
ventricle. 

In the right posterior oblique position, the 
contour of the left auricle (Fig. 17) and 
ventricle presents nothing. On the other 
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Fig. 18 (above). See text. 
Fig. 19 (middle). See text. 
Fig. 20 (below). See text. 


hand, an encroachment into the retrocardiac 
clear space is seen in the region above the 


auricle and below the aortic shadow—the 
pulmonary artery. Turning the patient now 
into the right anterior oblique (Fig. 18), 
at an angle of 50 degrees, it will be seen that 
the right auricle and ventricle are increased 
in size as shown by their encroachment into 
the retrocardiac clear space. Pulmonary 
stenosis with (Fig. 19) interventricular 
communication will likewise vary the pic- 
ture in a characteristic manner. The right 
and left contours of the heart are found 
markedly developed and rounded in char- 
acter, giving a globular appearance to the 
organ. The apex is also quite rounded and 
indistinct. 


PERICARDITIS 


Pericardial adhesions and effusions give 
characteristic orthodiagraphic findings (Fig. 
20). One may see a rounded or triangular 
shaped shadow when the effusions are great, 
or a localized modification of the form of 
the heart shadow, and a diminution and 
sometimes abolition of the visibility of the 
cardiac impulse. With a considerable in- 
crease in the size of the shadow, however, 
one generally finds that the horizontal and 
longitudinal diameters vary less than 2 centi- 
meters. The pedicule is quite short and the 
heart borders seem to spread out abruptly 
right and left, giving a triangular appear- 
ance to the shadow. The cardiac impulse is 
barely perceptible in effusions. 

The study of the vessels at the base of 
the heart is of even greater importance and 
will be discussed in a separate paper. Only 
the salient features and possibilities have 
been touched upon. A discussion of the 
conformation of the various physiological 
types of hearts has purposely been omitted. 
It is believed that this most valuable clinical 
aid should be more universally used by 
cardiologists in particular and clinicians in 
general in the diagnosis and prognosis of 
heart conditions. 
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Anemia after poisoning with radio-active 
substances.—In 1925, this author first report- 
ed the etiology, pathology, symptomatol- 
ogy and physico-chemistry of a series of cases 
of poisoning from ingestion of radio-active 
substances in the watch dial industry. The 
chief change was a leukopenic anemia some- 
times associated with necrosis of the jaw. The 
symptoms were often deferred for a consider- 
able time. Demonstration of the gamma rays 
from the body and in the expired air by means 
of the electrometer is reported. Autopsy 
showed radio-active substances of the alpha 
and gamma rays, particularly in the bones, 
spleen and liver. The minute particles under- 
went phagocytosis by the reticulo-endothelial 
cells and temporarily produced a seeming 
curative or stimulating effect, followed by ex- 
haustion and destruction of the blood-forming 
centers. 

Since then, another case has been studied in 
more detail, with special reference to the type 
of anemia and the distribution in the tissues of 
the radio-active substance. For seven years, 


the patient moistened her brush with her lips ; 
she developed a chronic anemia, with necrosis 
of the jaw. 

The blood picture showed a_ profound 
anemia, high color index, large cell aniso- 
cytosis, slight polychromatophilia, with an oc- 
casional basophile. The red cells showed an 
occasional megaloblast, with a few nucleated 
reds. The platelets were abundant. Autopsy 
showed the bone marrow to be abnormal— 
dark red throughout; microscopic examina- 
tion showed regeneration of the megaloblastic 
type. After incineration, the electrometric ex- 
amination showed that the bones stored most 
of the radio-active substance, although small 
amounts were found in the liver and spleen. 
Least was found in the gastro-intestinal tract, 
although this was the point of entry. This 
study emphasizes the importance of the stor- 
age in the reticulo-endothelial system. 

TressA R. Moran, M.D. 


Microscopic Changes of Certain Anemias 
Due to Radio-activity. Harrison S. Martland. 
Arch. Pathol., October, 1926, p. 465. 








RADIO-ACTIVE SUBSTANCES: 


NYONE who undertakes a perusal of 
the literature on cancer of the 
larynx, or endeavors to evaluate the 

various methods of treating this disease 
which have been put forward during recent 
years, will find much to puzzle and confuse 
him. While many authors state positively 
that laryngeal cancer is one of the most in- 
tractable of neoplasms, early death being in- 
evitable in all untreated cases and recur- 
rence the rule after treatment of any kind, 
we find others regarding the whole subject 
in the most optimistic light, even going so 
far as to declare that ‘““we may safely say 
to-day that intrinsic carcinoma of the larynx 
is the most curable of malignant diseases.” 

As is often the case when authorities dis- 
agree, the truth probably lies midway be- 
tween these two extreme positions, and as 
data accumulate regarding this compara- 
tively rare neoplasm, we may arrive at a 
juster estimate of the actual condition of 
affairs. It is to be hoped, also, that the ad- 
vance in our knowledge of how to combat 
the disease may tend to swing the balance 
away from the side of pessimism, so that, 
eventually, the statement just quoted may 
find its justification. 

The anatomical structure and the location 
of the larynx make malignancy in this part 
of the body difficult to control by any means 
of treatment. Operation is always some- 
what hazardous and even under the best 
conditions results in loss of the speaking 
voice and a considerable degree of disfig- 
urement, while the earlier methods of ap- 
plying radium proved very unsatisfactory 
because of its disastrous effect upon the 
surrounding cartilaginous structures, even 
when the lesion itself was wholly oblit- 
erated. And with either therapy recurrence 
has continued to be distressingly frequent. 


THEIR THERAPEUTIC USES 
AND APPLICATIONS 


THE APPLICATION OF RADIUM TO LARYNGEAL CANCER 


By JOSEPH MUIR, M.D., New York City 


In considering any method of treating 
carcinoma of the larynx it is necessary to 
differentiate very sharply between the in- 
trinsic and extrinsic type of lesion. So long 
as the growth has not extended beyond the 
laryngeal “box,” the chance of cure by any 
agency is fairly good, granted that the con- 
dition of the patient in other respects is not 
unfavorable. But once infiltration beyond 
the larynx proper has taken place, the prog- 
nosis becomes very grave, and it is only in 
exceptional cases that life can be prolonged 
to any great extent, no matter what means 
are adopted for combating the disease. 

However, in one respect the anatomical 
location has a distinct advantage. Because 
of its early interference with phonation, and 
the reflex coughing and other disturbing 
manifestations which it induces, the patient 
is likely to seek medical aid very early, so 
that a cancer seated in the larynx often 
comes under observation in its initial stages. 
Thus the surgeon or radiotherapist may 
have a fair opportunity to apply curative 
measures which may still be in time to be of 
some use, with correspondingly satisfactory 
results. 

Because of the very general dissatisfac- 
tion felt with the results following surgery 
of laryngeal carcinoma, radium was early 
applied to this neoplasm, so that by 1920 
Sonnenschein was able to collect from the 
literature 104 cases where radium had been 
employed. Of these, however, but eight 
were apparently cured, 14 being reported as 
“improved,” leaving 82 upon whom radium 
either had had no beneficial effect, or— 
which was much more likely—had proved 
distinctly harmful. In 1921 we find T. J. 
Harris of New York stating that “there is 
general agreement among those who are 
working with radium that it has demon- 
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strated its great value in cancers of the 
larynx by relieving pain,” but that “‘up to 
date, it cannot be claimed that there is suffi- 
cient warrant for the substitution of radium 
where surgery is indicated.” 

At the time these remarks were made, 
radium was being introduced into the larynx 
in tubes or capsules, or was being applied 
externally by means of plaques. Usually a 
single tube was held in place by hooks at- 
tached to wires, necessitating immobiliza- 
tion of the patient, and attended by many 
practical difficulties. A slight improvement 
was effected by the radium therapists of the 
Memorial Hospital (New York), who en- 
closed several three-millimeter platinum 
capsules in a piece of small rubber tubing 
which could be so placed in the larynx as to 
bring the carcinomatous area directly in con- 
tact with these centers of radio-activity, 
thus somewhat increasing the accuracy of 
the dosage. A little later, at this same in- 


stitution, radium emanation tubes were in- 
troduced directly into the growth. 


They 
also employed a small glass bulb, 6 to 8 mm. 
in diameter, containing a total of 500 to 600 
millicuries of radium emanation, the whole 
mounted with paraffin in a protecting metal 
cone. This was held in place by a wire, and 
permitted exposure of ithe carcinomatous 
area to an intensive dose of unfiltered radia- 
tion, while the cone tended to prevent injury 
of surrounding normal tissues. 

None of the procedures have given 
wholly satisfactory results. The reaction 
induced was always tremendous, and the 
danger from edema of the throat so great 
that preliminary tracheotomy had to be done 
as a routine. As Quick said at the time: 
“Treatment designed to eradicate the dis- 
ease is attended with considerable discom- 
fort for several weeks at least. The inflam- 
matory reaction causes pain and may inter- 
fere with swallowing and breathing as a re- 
sult of edema. In bulky extrinsic growths 
sloughing and hemorrhage must be reckoned 
with.” Yet, for all this, he felt that “if 


there is a reasonable chance to produce a 
complete regression of the disease, it is thea 
perfectly justifiable to push treatment to the 
limit and risk putting the patient through a 
strenuous period of discomfort. If, on the 
other hand, only palliative relief can be 
hoped for, then the patient’s physical com- 
fort demands first consideration through- 
out.” 

Every attempt was, of course, made to 
obviate these disadvantages and decrease the 
disastrous after-effects of radium applica- 
tion. In 1922 Pfahler reported on the use 
of radium needles inserted through the 
thyrohyoid membrane. This method de- 
manded a preliminary tracheotomy and 
X-ray exposures were also given previous to 
the insertion of the needles, the idea being 
“partially to devitalize the primary cancer 
cells and any metastatic lymph nodes which 
may be present,” as this was thought to 
make puncture of the neoplasm less danger- 
ous. “The larynx was crowded as far as 
possible toward the affected side, and the 
needles then introduced vertically, as near 
the center of the malignant area as possi- 
ble.” Ten-milligram needles were inserted 
about 1 cm. apart left in place for from 
four to six hours. If the growth had not 
disappeared after the lapse of three or four 
weeks, another set of needles was inserted. 
The reaction following these applications 
was very marked, but the presence of the 
previously inserted tracheotomy tube made 
it possible for the patient to breathe and 
swallow despite the great degree of edema. 

The superiority of “bare tubes” over 
needles, even though these afforded at least 
a partial filtration, was, however, still main- 
tained by the advocates of the implantation 
method. “Apart from the problem of beta 
radiation obtained,” says Quick, “these 
emanation tubes for laryngeal work have a 
very definite advantage over needles con- 
taining radium salt, in that they are smaller, 
cause less trauma, and cannot be dislodged 
as a needle with a string at the end might. 
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In addition, the whole procedure is over at 
one sitting, and there is nothing left to be 
removed later. The glass emanation tubes 

are either expelled and expecto- 
rated with minute particles of slough later 
on, or are encysted in scar tissue as a result 
of the inflammatory process created by the 
radium.” The drawbacks to the implanta- 
tion method were pointed out by Salinger, 
as follows: “First, the operation must be 
done by the direct route with any of the well 
known spatulas or the suspension apparatus. 
This is frequently made difficult by infiltra- 
tion of the epiglottis and supraglottic struc- 
tures. Second, there is danger in such cases 
of inciting the growth through undue trau- 
ma in the efforts to gain adequate exposure 
of the parts. Third, there is danger of 
sloughing out one or more of the tubes, with 
a resulting inhalation pneumonia or lung 
abscess.” 

That the method also had advantages he 
was, however, equally willing to admit, and 
he mentions the necessity of but one sitting, 
the diminished danger of injury to sur- 
rounding tissues, and the more adequate 
protection of the opposite unaffected side of 
the larynx. 

Other operators continued to employ ex- 
ternal applications, from which they re- 
ported satisfactory results. Newcomet, in 
treating a patient referred by Chevalier 
Jackson, used a 50-mg. capsule, filtered by 
1 mm. of lead and 1 cm. of wood, which 
was placed in eleven positions upon the out- 
side of the neck during periods of two 
heurs, a total of twenty-two hours in all. 
Five similar sessions took place, the entire 
treatment occupying nearly a year. Yet he 
reports that this patient did not suffer the 
slightest inconvenience while under treat- 
ment; “there was a slight dryness of the 
throat which usually came on a few days 
after a treatment and lasted a week or ten 
days.” 

Yet it was only shortly after Newcomet 
made this optimistic report that the Cleve- 


land Clinic went on record as saying that 
the value of radium in carcinoma of the 
larynx is limited to post-operative use in ex- 
trinsic growths and for palliation in inoper- 
able cases. Still more recently, Salinger, the 
co-worker of Otto T. Freer of Chicago, a 
pioneer in the application of radium to the 
larynx, admitted that their experience “has 
been disappointing,” in spite of the brilliant 
promise which their first laryngeal use of 
radium had given. It is the feeling of this 
writer that these results were not due so 
much to inadequacy of the agent as to “in- 
sufficient knowledge in its application.” An- 
other reversed opinion was that of Pan- 
coast, who testified that “after adequate 
trial over a period of many years, we have 
found that the results of radiation in treat- 
ment of laryngeal carcinoma are very 
disappointing. We freely acknowledge 
the superiority of improved surgical technic 
in operable cases.” He would at present 
relegate radium to the position of a pallia- 
tive measure combined with tracheotomy in 
inoperable cases, and, under some condi- 
tions, for post-operative use. 

In fact, most operators found the sequele 
of radium application to the larynx to be so 
distressing to the patient, and the final re- 
sults so far from adequate, that the words 
of Harmon Smith, of New York, would 
seem to be justified when he said, “Radium 
is still in its uncertain stage, although oc- 
casionally very favorable results follow its 
use.” And the final note of pessimism was 
sounded when Imperatori, a few months 
ago, after experience with more than fifty 
cases, concluded that “the cure of cancer of 
the throat, in all but exceptional cases, 
would not seem to be attained through the 
use of radium.” 

When we come to make a detailed analy- 
sis of the causes of failure in the applica- 
tion of radium to the larynx, two factors 
stand out with particular prominence: the 
tremendous reaction which has inevitably 
followed doses of sufficient strength to be 





cli 
pa 
cu 
raj 
to 
tic 
nic 
ha 
kir 
be 
the 
fin 
no: 
wil 


tot 
fer 


era 
typ 
en\ 
voi 
tub 


sun 
mu 
val 
anc 
but 
side 
in 
aml 
rela 
the 
cert 


cap 
dra 
trea 
it h 
wh 
The 
acti 
suri 
sar 
dos: 
abs 





MUIR: 


clinically efficient, and the great number of 
patients who were dismissed as apparently 
cured, only to return in a few months with 
rapidly fatal recurrence. It is, of course, 
to be expected that surgeons—and in par- 
ticular those who have attained great tech- 
nical skill in operating upon the throat, per- 
haps the most delicate intervention of its 
kind in the entire realm of surgery—should 
be opposed to the application of radium to 
those malignant lesions which are still con- 
fined to the vocal cords and the inter-aryte- 
noid and subglottic areas, that is, entirely 
within the laryngeal “box.” The excision 
of such a growth offers a good chance of 
total eradication, and the patient can be of- 
fered a most hopeful prognosis. 

Yet the final condition of the patient op- 
erated on for anything but the very earliest 
type of laryngeal cancer is certainly not an 
enviable one. Deprived of his speaking 
voice, and doomed to wear a tracheotomy 
tube for the remainder of his days, even 
when it is possible for him in the end to re- 


sume relatively normal alimentation, he 
must first undergo a long and tedious con- 
valescence which saps his physical strength 
and is bound to weaken the morale of all 


but the most optimistic. And when we con- 
sider that the majority of these cases occur 
in the sixth and seventh decades of life, the 
ambition of these patients to prolong the 
relatively few years normally remaining to 
them under such adverse conditions can 
certainly not be very great. 

Radium has undoubtedly been proved 
capable of doing away with many of the 
drawbacks inseparable from surgery in the 
treatment of carcinoma of the larynx; that 
it has cured many cases where surgery was 
wholly impotent is also an established fact. 
The problem still remaining is to avoid re- 
action in the delicate normal tissues which 
surround the carcinomatous area, yet at the 
same time to administer sufficient radium 
dosage to render every carcinomatous cell 
absolutely incapable of mitosis, thereby do- 
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ing away with all possibility of recurrence. 
Several years ago those radium therapists 
who had seen the greatest number of laryn- 
geal cases realized that repeated dosage, 
here even more than in neoplasms elsewhere 
in the body, was an error, and probably ac- 
counted to a considerable degree for the 
failures in treatment. This was because the 
normal tissues, which were perhaps not seri- 
ously affected at the first irradiation, were 
rendered progressively more radioresistent 
at each succeeding exposure, while the 
mitotic cells, on the other hand, which were 
to all appearances permanently sterilized, 
were actually only halted in their activities, 
and by repeated exposures gradually be- 
came wonted to the effects of the rays, so 
that after a resting period of more or less 
duration they again became active, with re- 
sulting recurrence. As Pancoast has put it: 
“The difficulty lies in our inability to ra- 
diate properly the entire involved area, and 
we are prevented from giving an excessive 
dose such as might be given elsewhere be- 
cause of the anatomical characteristics of the 
laryngeal structures. Subsequent operation 
in several primarily successful instances has 
shown an extensive lesion below the cords, 
part of which was no doubt beyond the 
range of vision and adequate radiation. 
The undestroyed portion below the cords 
has undoubtedly been the most frequent 
starting point of recurrence. If our internal 
radiation dose is too large we are apt to pro- 
duce a perichondritis and more or less per- 
manent injury to the cartilages, thus not 
only tending to break down a natural bar- 
rier against the spread of the carcinoma, but 
also making a more favorable field for its 
spread.” 

It is now possible to avoid injury to the 
surrounding structures and to prevent 
sloughing of the carcinomatous tissue by 
the use of radon seeds screened with plati- 
num. These can be implanted either intra- 
tracheally, or inserted between the cartilages 
in a manner similar to that used by Pfahler 
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with needles. The completely screened seed, 
however, has many points of superiority 
over the needle, which always produces 
more or less necrosis, and can never be 
properly immobilized. Since these seeds 
are removable, the objection made to im- 
plantation, that it necessitates leaving for- 
eign bodies in the tissues, is obviated, and 
there is no longer any danger of the seeds 
working out and being aspirated into the 
lung, an accident which has frequently been 
cited as a contra-indication to the use of 
radium in the throat. 

The suspension method has been proved 
to give the most satisfactory exposure for 
the implantation of removable platinum 
seeds. In cases recently treated at the Post- 
graduate Hospital, New York, by Frank R. 
Herriman, seven such seeds were easily 
placed, using the suspension method, and 
the results so far have greatly exceeded any 
heretofore obtained from the use of radium 
in any form. All of these cases were so 
far advanced as to be considered inoperable. 
In most of the cases the malignant mass 
was found to have regressed completely 
fifteen days after the seeds were implanted. 
All these implantations have been done too 
recently to permit our making any sweeping 
generalizations, but in no case have there 
been any untoward symptoms, and notwith- 
standing the fact that tracheotomy was done 
in some instances, for fear of a marked re- 
action, there has been practically no edema 
of the throat, or other difficulties. When 
one compares the condition of these patients 
with that of those who have undergone 
operation, the advantages of radium treat- 
ment are obvious. The patients can speak 


aloud and are able to swallow without dif- 
ficulty, and have not had to undergo any 
tedious and discouraging convalescence be- 
fore they were able to return to their nor- 
mal mode of living. It seems possible that 
in the implantation of removable platinum 
seeds a means has been found of giving ra- 
dium the advantage over surgery, not only 
for those cases now rated as inoperable, but 
also in the more favorable lesions which are 
still considered by the surgeon as peculiarly 
within his province. 
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TREATMENT OF CARCINOMA OF THE BREAST 
By ROBERT E. FRICKE, M.D., Howard A. Kelly Hospital, BALTIMorE, Mp. 


N THE Fall of 1925 two patients with 
cancer of the breast were referred to 
me by Dr. A. B. Glascock, of Balti- 
more. The difference in response to radia- 
tion therapy and in the progress of the dis- 
ease in the two cases presents certain points 
of interest. 
Case 1. Mrs. J. R. R., aged 70, was ad- 
mitted September 28, 1925, with a deeply 


ulcerated growth of the right breast, the 


Fig. 1. Case 1, showing condition upon admip- 
sion, before treatment was instituted. 


whole mass measuring 9 x 14 cms. (Fig. 1). 
The growth was bathed in a very foul dis- 
charge. There were several skin implants 
near the main lesion. 

The growth had commenced three years 
previously. For the past two years electri- 
cal treatments (nature unknown) had been 
given by a doctor in New York City, 
without effect on the lesion. 

No metastatic glands were detected. 
Tissue examination showed adenocarci- 
noma. The Wassermann was negative and 
the X-ray of the chest was clear. 

The patient had lost 26 pounds in the 
last two and a half years; her weight was 
now 92 pounds. The prognosis in this case 
was very bad. We hoped for palliation 
over a few months. 

Case 2. Mrs. D. L., aged 59, came in 
November 20, 1925, with a small projecting 


lump at the lower inner quadrant of the 
right breast, 4 x 4 cms. in diameter, adherent 
to the skin and the underlying tissues. A 
small area of ulceration was present at the 
lower pole of the tumor. 

The condition had commenced as a very 
small lump three years before, with gradual 
steady increase in size, and ulceration two 
and a half months previous to admission. 
No treatment had been given. 


Fig. 2. Case 2, showing diffuse spotty infiltra- 


tion of both lungs. 


There were palpable glands in the right 


axilla. Biopsy showed adenocarcinoma. 
The blood Wassermann was negative. A 
chest plate revealed diffuse spotty infiltra- 
tion of both lungs, especially the lower 
lobes (Fig. 2). 

The prognosis here was grave, but the 
general condition of the patient was far bet- 
ter than that of Case 1, and the local disease 
not nearly so advanced. 

The response to radiation therapy in 
Case 1 was most gratifying. Heavy im- 
plantation of spicules of radium emanation, 
with external application of radium, quickly 
reduced the growth and stopped the of- 
fensive discharge. In June, 1926, a gland 
which may have been metastatic was felt 
above the right clavicle. This was reduced 
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by treatment with the deep X-ray. Radium 
treatment has been applied from time to 
time as indicated and the regression of the 
growth has been remarkable; at present 
(October, 1926) there is only a shallow 
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Fig. 3. Case 1, showing condition in September, 
1926; only a shallow healing ulcer remains and 
the patient’s general health is excellent. 





healing ulcer measuring 4 x 5 cms., and her 
general health is excellent (Fig. 3). There 
is now a good prospect of permanent cure. 

The progress in Case 2 was disappointing 
Massive radiation with radium packs to the 
breast growth and deep X-ray to the axil- 
lary glands produced some slight regression, 
but her general health declined and by Jan- 


uary, 1926, she was confined to bed: She 
was taken to a local hospital for nursing 
care. Here in February, 1926, the cancer 
was removed under local anesthesia with 
the endotherm knife. The patient was dis- 
charged March 5, 1926, with the operative 
wound nearly healed; she grew steadily 
more cachectic and died March 17, 1926. 


SUMMARY 


Two patients with cancer of the riglit 
breast of identical nature microscopically 
and with a history of the same duration of 
the growth were treated energetically with 
radium and X-ray. The first case had by far 
the more extensive local lesion, apparently 
hopelessly advanced, and her general health 
was poor. She has responded splendidly to 
the treatment and is in good health to-day. 
Case 2, with a small local growth but ap- 
parent early rapid extension to the lungs, 
failed rapidly, with little benefit from ra- 
dium and X-ray and surgical ablation of the 
lesion, and died four months after incep- 
tion of treatment. 

No conclusions can be drawn from two 
cases, but the difference in response to ra- 
diation is interesting. The obvious impor- 
tance of a chest plate in every case of can- 
cer of the breast is emphasized, as is the 
utility of energetic treatment of even mas- 
sive and apparently hopeless malignancies. 
It is the occasional unexpected splendid re- 
sult in these huge malignant tumors which 
encourages one to conscientious effort in 
every case, no matter how discouraging the 
outlook may be; expecting only slight 
palliation, we are often able to effect a 
cure. 
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EFFECTS OF FOOD IRRADIATED WITH X-RAYS 
UPON MICE 


By JOSEPH K. NARAT, M.D., Cuicaco, ILLinors 


N the first era of radiotherapy the 

theory prevailed that the action of 

X-rays was confined to the irradiated 
area; in other words, it was regarded as a 
local process. Gradually, observations ac- 
cumulated which furnished positive proof 
that X-rays also exert a general action upon 
the irradiated individual, particularly upon 
his blood. Only few facts may be cited. 
The hemoglobin and blood sugar show cer- 
tain quantitative changes after irradiation. 
The sedimentation time of the red blood 
corpuscles is prolonged. The leukocytes are 
affected and destroyed. Often the blood 
pressure is lowered. The quantity of sodi- 
um chloride in blood serums is diminished. 
The acidosis of blood serum after irradia- 
tion soon subsides and gives place to alka- 
losis; the amount of creatinin and fat in 
serum increases; coagulation time of blood 
is shortened ; increased diuresis is produced ; 
more sodium chloride is excreted by the 
kidneys; the metabolism is lowered. 

The activity of invisible rays is not lim- 
ited to living tissues, Experiments of Steen- 
bock and Black (1) and at the same time 
those of Hess (2), have demonstrated that 
the exposure of some foods to ultra-violet 
radiation endows those substances with anti- 
rachitic properties, not previously possessed 
by them. Thus the power of cod liver oil to 
prevent rickets can be given to almond or 
olive oil by irradiation with ultra-violet 
rays, emitted by a mercury vapor lamp. 
Other vegetable oils and leafy vegetables 
may be influenced in a similar manner. Only 
recently has the significance of the invisible 
radiations for the welfare of human beings 
begun to be appreciated. The striking ex- 
perience with regard to the effect of ultra- 
violet rays has led to further investigations 
of the action of invisible rays. 


Ludwig and Hopf (3) undertook a series 
of experiments to study the properties of 
food irradiated with X-rays. Bread and 
carrots were exposed to the action of roent- 
gen rays and then were used as food for 
young white rats. Shortly after the experi- 
ments were started the rats ceased to in- 
crease in weight. Very soon a rapid loss 
of weight could be noticed in every animal, 
followed by death fifteen to thirty days later. 
At the end of the twelfth week from the 
beginning of the experiments, every rat was 
dead; forty-seven out of fifty control ani- 
mals were still alive. A diminished appetite, 
toilsome movements, and tenderness of 
bones to pressure could be observed in ani- 
mals fed with irradiated food. The autop- 
sies revealed a fatty degeneration of myo- 
cardium and liver, hyperemia of spleen, and 
signs of rickets in the bones. In regard to 
the technic of irradiations the authors do 
not make exact statements. They merely 
mention that hard rays, 220 K.W., and a 
filter of 1 mm. aluminum were used. 

In view of the great importance of these 
findings and our limited knowledge of the 
mode of action of the invisible radiations, 
it was decided to study the influence of irra- 
diated food upon mice. 

One hundred and twenty mice of the same 
stock and approximately the same age were 
selected for these experiments. Eighty were 
fed with irradiated food; forty were con- 
trol animals. The mice were kept in cages 
made of wire netting, each cage containing 
ten mice. All cages were placed in the same 
room with a good exposure to sunlight ; they 
were bedded with sawdust and cotton. 
Fresh water, not irradiated, was given daily. 
The animals were weighed every week. The 
food consisted of a mixture of white oats, 
cracked corn, hemp, and buckwheat; twice 
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weekly, birdseeds were added and on two 
other days boiled potatoes supplemented the 
regular diet; bones were kept constantly in 
every cage. The food was weighed daily 
and exactly the same amount placed in each 
cage immediately after the daily irradiation, 
performed as follows: 5 milliamperes, 120 
kilovolts, 1 millimeter aluminum filter, 40 
centimeters distance, 20 minutes. The food 
was spread over a plate to form a layer one 
centimeter thick. 

The experiments lasted four months. The 
first noticeable effect from the irradiated 
food was gradual loss of activity of the 
animals. About ten days after starting the 
experiments the motions of the mice became 
gradually less lively and vivacious. While 
the control animals were climbing the sides 
of their cages, the mice fed with irradiated 
food moved chiefly on the bottom of the 
cages. About one month from the date of 
the beginning of the experiments, fifty-three 
mice out of eighty began showing retarda- 
tion of growth. The results are shown in 
the following chart (Fig. 1). 

Reference to the chart shows that varia- 
tions of the curves were not very consider- 
able. The chart represents the average 
weight of all eighty mice fed with irradiated 
food. As mentioned before, twenty-seven 
mice out of eighty did not show any notice- 
able retardation of growth. This fact ex- 
plains why the curves are so close to each 
other. However, the weight of some mice 
was very small as compared with the nor- 
mal. For instance, one mouse weighed 19 
gm., while the lowest weight among the con- 
trol mice was 43 gm., but not more than ten 
mice were so extremely small. Eleven mice 
not only showed retardation of growth but 
started losing weight at a definite time. All 
these mice died from various diseases. At 
the end of four months eighteen deaths were 
recorded among the eighty mice, while only 
two deaths occurred among the forty con- 
trol animals. 
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_ Fig. 1. Curve resulting from four months’ feed- 
ing of irradiated food to eighty mice and non-irra- 
diated food to forty control mice. 


A careful microscopic examination failed 
to reveal any specific action of irradiated 
food; particularly, no signs of rickets could 
be noticed. The fact deserves to be men- 
tioned that two cases of pregnancies ended 
without any complications and that the lit- 
ters were apparently healthy. 


DISCUSSION 


The experiments only partially confirm 
the results of Ludwig and Hopf regarding 
the growth-retarding or inhibiting effects of 
irradiated food. Some of the animals grew 
as well as the control mice. The experi- 
ments may be varied in regard to quality and 
quantity of X-rays, the length of exposure, 
the interval between irradiation and feed- 
ings, the kind of food, etc., but our experi- 
ments point to the conclusion that we are 
not justified in making an assumption that 
irradiation of food with X-rays may cause 
rickets. 

CONCLUSIONS 


There is a direct action of X-rays upon 
food. 
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Feeding of mice with food exposed to 
X-rays causes— 
1. Diminished activity of the animals 
and sluggish motions ; 
. Retardation of growth in about one- 
third of the cases; 
3. Loss of weight in few instances ; 
. Increased morbidity and mortality ; 
. No signs of rickets; 
. No interference with pregnancies. 


Further experiments must be made to de- 
termine whether X-rays destroy substances 
of vital importance in food or transform 
them into toxic material. 
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THE ELECTRON IN AND OUT OF THE ROENTGEN TUBE AND 
THE RADIUM ATOM? 


ITS BIOPHYSIC AND BIOLOGIC ACTION IN THE TREATMENT OF CERTAIN 


PATHOLOGIC PROCESSES 


By DONALD C. A. BUTTS, F.A.LC., F. C. BENSON, JR., M.A., M.D, F.A.CS., 
and J. W. FRANK, M.D. 


From the Emery Laboratory of Experimental Radiology and Roentgenology, 
Hahnemann Medical College and Hospital, PHILADELPHIA, Pa. 


HOSE who have studied the structure 
of the atom, and those familiar with 
the results obtained by such twentieth 

century scientists as Rutherford, Millikan, 
Bohr and Thomson, know that the atom is 
composed of two distinct parts or segrega- 
tions of particles: the central nucleus, com- 
posed of protons and electrons, and other 
electrons comprising the planetary system. 

These component parts, although natural- 
ly in very close proximity, are nevertheless 
distinctly separated. The peripheral elec- 
trons move about in restricted limits or 
orbits and are separated from the nucleus 
and from one another by the same medium 
as that surrounding our great universe, the 
“ether of space.” 

The protons, regardless of the atoms of 
which they form a part, consist of definitely 
charged positive particles, while the elec- 
trons, whether planetary or within the nu- 
cleus, are definitely charged with negative 
electricity. 

In the study of chemistry, organic or in- 
organic, we must consider the structure of 
the molecules of known elements, and how 
such molecules arrange themselves when 
forming definite chemical combinations, or 
how they dissociate when such compounds 
are broken down, under one influence or 
another, to form new and entirely different 
compounds. When we consider the reac- 
tivity of two or more elements or com- 
pounds with one another, we are indeed 
considering the stability of atoms entering 
into the formation of these elements and 
compounds. All this information is of 
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great importance to the chemist, and it is 
through this knowledge that the science of 
chemistry has made such tremendous strides 
within the past few years. It is upon this 
knowledge that accomplishments, once 
viewed as fantastic dreams of the alchemist, 
are now being materialized. 

We, who are dealing with the subjects of 
roentgenology and radiology, and indeed the 
medical profession as a unit, must realize 
that all chemical combinations and reactions, 
whether carried out within the test tube or 
within the body cell, are dependent upon the 
combinations and recombinations of such 
molecules; but we must not stop here, for 
the molecule is but an intermediate unit be- 
tween the resultant chemical combination 
and the basis of its structure, the atoms. 

We must further realize that every func- 
tion of the body, whether an act of secre- 
tion, a nerve impulse, a muscular contrac- 
tion, the processes of respiration and pulsa- 
tion, the divisions of the cells—beginning 
with the fertilization of the ovum and con- 
tinuing until the last contraction of the 
heart muscles, the last respiration takes 
place—is nothing more or less than a series 
of well regulated chemical reactions. Indeed, 
life itself is nothing but an elaborate chem- 
ical organization governed, as are all chem- 
ical reactions, by the action and interaction 
of the molecules comprising the agents in- 
volved; and still more basic, of the atoms, 
segregated, classified and balanced to form 
the molecules. 

From this reasoning we are forced to re- 
duce the process of life to one of atomic and 
intra-atomic energy, a purely physical foun- 
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dation, dealing with the discontinuous units 
of which matter is composed, 1.¢c., protons 
and electrons; with positive and negative 
ions, electro-magnetism, electric and thermic 
conductivity. Its basis is simple, its mech- 
anism complex and evasive. 

On the other hand, when coping with the 
various abnormalities which originate within 
the body organs and tissues, and which are 
classified as one disease or another, we are 
dealing with nothing more nor less than dis- 
turbed chemical or, still more basic, physical 
balance of the cells which comprise the or- 
gan or part involved. 

Do we need any further evidence to 
establish the possibility that all pathologic 
change is, first, physical; second, chemical, 
and lastly—or as viewed by the pathologist 
—histological ? 

During the process of repair the mechan- 
ism just outlined follows somewhat of a 
similar action, 7.c., when using rays and ra- 
diations from the roentgen tube or the ra- 
dio-active agents the change (biologic) is 
first of physical nature; this brings about a 
more or less repaired chemical balance and 
alteration which later leads to modified his- 
tological arrangements and adjustments of 
the structures involved. However, it is not 
until the physical construction is definitely 
and permanently balanced that we can con- 
sider this repair and restoration complete. 

From a theoretical aspect this working 
basis remains constant, and experimental re- 
sults tend to confirm these hypothetical de- 
ductions. 

From this concept it can be reasoned and 
demonstrated that if alterations follow in 
the sequence mentioned, reversed physical 
measures must be employed to bring about 
the ensuing alterations of the processes of 
repair. This becomes fundamental in the 
study and usage of agents whose initial 
action can be none other than the powers 
confined to their structure, i.c., physical, fol- 
lowed immediately by biophysical manifesta- 
tion. 


THE ELECTRON 


For a considerable time roentgenologists 
and radiologists have claimed that the de- 
sired action of their respective physical 
agents was one of destruction, and have put 
forth every effort to intensify dosage in or- 
der to accomplish this result. 

Plant and animal experimentation devi- 
onstrates that the rays from radium and the 
roentgen tube possess, in modified quan- 
tities, still another action,—that of modifi- 
cation and arrest of cell growth. 

Dauphin (1904) demonstrated that when 
small quantities of radium were kept near 
cultures of mortierella for several days, 2 
zone of growth inhibition appeared where 
the ray action was most intense. Upon re- 
moval of the radium, and the replacement of 
the spores to normal conditions, they flour- 
ished again. 

Koernicke showed that if the roots of 
beans and turnips were exposed to the beta 
and gamma rays from small quantities of ra- 
dium for two or three days, their growth 
was checked, and then side roots or shoots 
gradually began to form. 

Emulsions of Jensen’s rat sarcoma ex- 
posed to 0.275 millicurie of radium emana- 
tion (beta radiation) for thirty minutes, 
upon inoculation into animals, formed 
tumors, but very slowly (about one-third of 
normal rate), and by successive grafts from 
this slowly growing tumor for more than a 
year, the tumor was found to be growing at 
about one-third of the normal rate.* 

In such experiments it is quite obvious 
that the dosages employed were not of sut- 
ficient intensity to result in a destructive ac- 
tion upon the irradiated cells, and we are 
forced to recognize an underlying biophysi- 


cal or physico-chemical action brought about 
within the cell body, whereby its normal 
metabolism or “habit chemistry” took on 
The 


above mentioned experiments constitute but 


new properties and characteristics. 


2It is the hope of the writers that biologic experimen. 
tation now under way in this laboratory may serve to ex- 
tend our knowledge of the action of seleeted rays on plant 
and animal life. 
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a very small percentage of those conducted, 
supporting such a contention. 

In the preparation of this report the writ- 
ers have attempted to reduce the problems 
of roentgen—and radium—therapy to their 
basic significance. In order to demonstrate 
their scientific worth in the treatment of ma- 
lignancy we shall make an effort to place 
the subject of oncology on a like basis. 

Those who have been engaged in cancer 
research know that for a theory of etiology 
to be sound it must likewise explain the phe- 
nomenal difference between embryonal and 
adult tissue, and its application must cover 
forms of neoplasms other than carcinoma. 
All who have studied pathology know that 
the more embryonal the characteristics of 
the neoplasm the more malignant its nature. 

From this knowledge we are forced to 
recognize the striking similarity between the 
rapid, but governed, reproduction encoun- 
tered in the development of the embryo, and 
the less rapid, but ungoverned, proliferation 
existing in the formation of malignant 
tumors. 

The recognition of the similarity between 
the two forms of tissue above mentioned is 
by no means credited to the writers, but the 
explanation for the underlying cause and 
effect displayed in the two forms lays the 
foundation upon which we have constructed 
a scientific, safe and effective means of ra- 
dium — and roentgen — therapy, to control 
the ravaging processes of the unrestricted 
cell division of malignancy. 

This study has occupied the time and 
earnest efforts of the writers in both the ex- 
perimental and clinical fields, and has yield- 
ed results superior to any method of physi- 
cal therapy heretofore employed. 

Let us first consider the underlying fac- 
tors possibly responsible for the fertilization 
of the ovum and the resultant formation of 


the embryo. Two agents alone enter into 
the process of fertilization and cytogenesis, 
the ovum and the spermatozoon. These two 
minute organisms, composed of nothing 


more nor less than aggregates of chem- 
ical molecules and—still more basic—physi- 
cal (or chemical) atoms, when united, react 
with such vigor that within the allotted time 
a body, living and functioning, is formed. 

If, however, stimulation is supplied to the 
ovum other than that offered by the en- 
trance of the sperm head, the cell is forced 
to undergo division and, in so doing, de- 
velops its possessed but limited components 
of life, but lacking those essentials trans- 
mitted by the spermatozoon. As the result 
of this abnormal stimulus a mass, possessing 
some of the features confined within the 
ovum, is developed and manifests itself in 
what we know as an ovarian dermoid. 

It is beyond the realm of man to explain 
the etiology of life, and let it here be made 
clear that the writers make no attempt to 
disclose its solution. However, if we can 
offer some facts determined as to the chem- 
ical and physical nature of the two basic 
constituents from which life is derived, we 
are justified in claiming a theory of etiology 
for neoplastic conditions ; for both processes 
are accompanied by greatly stimulated cell 
reproduction—they are both functions of the 
living cell. 

The theory about to be presented has been 
substantiated again and again by carefully 
controlled experimentation, deductive rea- 
soning, and findings of other investigators. 
It is upon this theory, and the resultant re- 
search, that the writers have altered X-ray 
—and radium—therapy to obtain results of 
most gratifying nature. 

Brief consideration of the physico-chem- 
ical composition of the ova and spermatozoa 
will illustrate the point under consideration. 

It is indeed true that a work of consid- 
erable length might be devoted to the sub- 
jects of fertilization and cytogenesis with- 
out more consequence than casting suspicion 
as to the facts regarding life. The few 
points advanced in this report are intended 
solely for the purpose of introduction to the 





exp 
pla: 
adv 
f 
day 
nuc 
esse 
cell 
alte 
pro 
dan 
( 
and 
par 
the 
Thi 
phy 
and 
brit 
vel 
I 
the 
teri 
clez 
is 
pro 
tail 
Aft 
tior 
fro 
for 
fou 
tin 
tior 
ami 
par 
the 
sim 


A 


stit 
nuc 
has 
str¢ 
kal 
por 
ren 

i 








BUTTS, BENSON, AND FRANK: THE ELECTRON 47 


explanation underlying the theory of neo- 
plastic etiology and development herewith 
advanced. 

All cells, to the knowledge of the present- 
day biologist, consist of two major portions, 
nucleus and protoplasm, each possessing its 
essential properties and characteristics for 


cell life. To best understand the physical 
alterations which occur, stimulating the 
process of mitosis, we will resort to a fun- 
damental and recognized example. 

Ova, like other cells, consist of a nucleus 
and protoplasm, each of these component 
parts meeting the chemical—and therefore 
the physical—requirements of other cells. 
This remark forces an explanation of the 
physical and chemical properties of nuclear 
and protoplasmic elements, and accordingly 
brings us to an outstanding point in the de- 
velopment of neoplasms. 

For a detailed study of the cell nucleus 
the sperm head offers the most suitable ma- 
terial, for it consists almost entirely of nu- 
clear matter. It must be remembered that it 
is the head alone which enters into the 
process of fertilization and cytogenesis, the 
tail merely affording a means of propulsion. 
After a series of suspensions, centrifuga- 
tions, and separations, the heads are freed 
from the tails and offer pure nuclear matter 
for analysis. The material so obtained is 
found to consist almost entirely of chroma- 
tin (apparently the most radiosensitive por- 
tion of the cell). The chromatin, upon ex- 
amination, is found to be composed of two 
parts: one, an acid portion (nucleic acid) ; 
the other, a basic part (some member of the 
simple proteins). 

A more basic analysis of these two con- 
stituents of cell nuclei demonstrates that the 
nucleic acid is electro-negative, while the 
basic portion (protamines or histones) ts 
strongly electro-positive, even in faintly al- 
kaline solutions. Regarding the other major 
portion of the cell, the protoplasm, a few 
remarks will suffice our purpose. 

Protoplasm consists of approximately 70 


to 93 per cent of water, the whole structure 
of this portion of the cell being of colloidal 
nature. All protoplasm contains an aqueous 
solution of common salts, and, as we know, 
the outstanding property of salt solutions is 
their ability to conduct the electric current. 
When the electric current is passed through 
protoplasm, accumulation of positive par- 
ticles takes place around the cathode, while 
the negative portions seek the anode. Since 
only electrically charged particles move with 
or against the current, the colloidal particles 
forming the protoplasm must be charged. 

The points just formulated demonstrate 
that the protoplasm, like the nucleus, is com- 
posed of electro-positive and negative par- 
ticles, which, in the normal, resting cell, are 
delicately balanced so as to carry out its por- 
tion of the cell’s duty. 

As shown in a preceding paragraph, the 
medium through which these positive and 
negative particles or portions interchange is 
well planned for electro-chemic function of 
the cell, and the whole organism is a com- 
plete and powerful 
Now that we have briefly considered the 
basic physical—or electrical—structure of 


clectro-chemic unit. 


the two agents responsible for fertilization 
and cytogenesis, we are better prepared to 
understand the nature of the initial stimulus 
supplied to the ovum, causing it to undergo 
rapid division. This point once clear, we 
are better able to cope with the problem of 
tumor development. 

Let us here consider the ovum a physi- 
cally balanced organism, the nucleus of 
which is electro-positive as compared with 
the protoplasm. Due to the presence of a 
nuclear wall, the integral parts of the ovum 
are kept distinctly separated, under ordinary 
conditions. 

Under the natural form of stimulation the 
fertilization is complete, and in due time 
terminates in the formation and develop- 
ment of the embryo. The ovum, receiving 
its positive stimulation from a source other 
than that of the sperm head, takes on an- 
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other form of development, manifested as 
an ovarian dermoid, previously mentioned 
and considered. 

In the case of epithelial or connective 
tissue elements we are justified in believing 
that through physical effects brought to bear 
as the result of chronic irritation, oxidation 
processes,* or perhaps more remote sources, 
a positive stimulus is supplied to the cellular 
elements involved, thereby disturbing the 
stored up energy contained within their 
atomic structures. Where there is Matter 
there must be Energy. 

This working foundation being true, we 
would naturally suppose such abnormal 
structures to exist in an electro-positive state 
of physical unbalance. This being the case, 
it would naturally follow that metastases 
would be due to reproduction of cells, elec- 
tro-positive in nature, disseminated from the 
original or primary focus to other parts of 
the body. 

The occurrence of mixed forms of neo- 
plasms could readily be accounted for by the 
consideration of the powerful stimulating 
properties and powers of unbalanced intra- 
cellular mechanism and energy. 

Cohnheim’s theory finds staunch support 
by this method of reasoning and were there 
ever a specific micro-organism found to be 
the causative factor in tumor formation, its 
evasive mode of action and stimulation could 
likewise be reduced to this basis; for all 
micro-organisms are composed principally of 
nuclear material and are therefore electro- 
positive in physical or electro-chemical con- 
struction. 

However, this is enough of theory and 
we shall pass to the experimental or prac- 
tical application, and how it has developed 
the method of X-ray—and radium—therapy 
employed by the writers. 

Within the past two years one of the writ- 
ers has conducted an extensive investigation 





8Oxidation or reduction processes are primarily of electro 
chemical mature and ate propagated by the electro-chemical 
nature of the agent responsible for the change. 


of the physical properties of normal anil 
neoplastic tissue and the effect of various 
spontaneous and generated radiations upon 
such structures. The results obtained fron 
this investigation have been reported pre- 
viously.* 

Due to the extensive space which would 
be occupied by a detailed description of these 
experiments, we will merely formulate the 
results obtained and the deductions made, ia 
order to make clear all points advanced in 
this report. 

Verifying theoretical deductions, it has 
been proved almost conclusively, by animai 
and physical experimentation, that neoplastic 
tissue possesses a greater or higher potential 
than normal tissue, most probably due to 
alterations causing the loss of electrons. 
Tissue so examined was found to be electro- 
positive as compared to normal tissues. This 
experimentation was conducted upon hun- 
dreds of living rats, bearing most of the 
recognized strains of experimental tumors, 
as weil as animals afflicted with spontaneous 
tumors.° Embryonal tissue (living rat em- 
bryo) gave the same reaction as did the 
neoplastic tissue, but to a more marked de- 
gree. 

Many of the recognized chemical altera- 
tions accompanying progressive malignancy 
are readily accounted for if we conceive the 
initial alteration as being of the physical 
nature advanced in this report. Among 
these we mention: 

(a) Increase of unoxidized sulphur in the 

blood and urine. 

(b) Increase of xanthine in the urine. 

(c) Increase of urinary ammonia. 

(d) Decrease of urea in the urine. 

(e) Excess of lactic acid and the decrease 
or absence of free hydrochloric acid, 
accompanying advanced gastric ma- 
lignancy. 





4See references at end of this paper. 

6The writers are now directing their efforts towards de- 
termining, by means of standard physical apparatus, the 
degree of potential alteration observed in human neo- 
plasms, before and following irradiation. 





nor 
full 
of 
tiot 
ligt 
wa 
age 
anc 
Bu 


tub 
anc 


tw 
str: 
dia 
cas 
an 
tic 
an 


col 
col 
chi 
tic 
of 


Tat 


du 





BUTTS, BENSON, AND FRANK: THE ELECTRON 49 


The physical features of normal and ab- 
normal cellular structures having been care- 
fully studied, we hoped that similar methods 
of investigation might suggest the basic ac- 
tion of X-ray and radium therapy in ma- 
lignancy. If destruction of cellular elements 
was the only therapeutic action of these 
agents, we might as well return to the cheap 
and effective agent—the soldering iron. 
But there was unquestionably a more re- 
mote action of radiations from the roentgen 
tube and radium upon the neoplastic cell, 
and this was what we hoped to find. 

Physical analysis of radiations from these 
two separate and distinct sources demon- 
strates a marked analogy, their primary ra- 
diations being physically identical; in each 
case one form of electro-magnetic radiation 
and two forms of corpuscular rays, or par- 
ticles, are liberated, differing only in origin 
and wave length. Gamma and X-rays are 
both electro-magnetic waves, devoid of any 
corpuscular structure; beta and secondary 
corpuscular rays, or particles, are negatively 
charged (electrons); while the alpha par- 
ticles and canal-rays (Canalstrahlen) consist 
of positively charged particles. 

A careful physical study of the available 
radiations (gamma and beta) upon living 
neoplastic tissues revealed the following 
data. (The alpha, or positive, rays can 
naturally be disregarded as having any ther- 
apeutic value, due to their extremely feeble 
penetration.) It was easily and satisfactori- 
ly demonstrated that the rays of electro- 
magnetic nature, t.e., gamma and X-rays, 
primarily exerted little, if any, effect upon 
the increased potential displayed by neo- 
plastic tissue. 

Tumors exposed to rays bearing a nega- 
tive charge of electricity demonstrated an 
almost immediate response, manifested by a 
rapid reduction in potential, approaching 
that of normal tissue structures. This re- 
duction in cellular potential to normal, once 
brought about and maintained by short re- 
peated exposures to the secondary rays 


(electrons) from the roentgen tube or to 
beta radiation (electrons) emitted from the 
bare glass “seeds” of radium emanation 
(niton or radon), resulted in rapid atrophy 
of the tumor mass. /n all cases so treated 
the accumulative dose was far below that 
necessary to “kill” the cells comprising the 
neoplasm. 

There seemed to be but one conclusion to 
be drawn from these observations. We 
were impressed with the fact that the alter- 
ation was obviously a physical one; that in 
the use of either of these negatively charged 
agents electrons were supplied to the elec- 
tron-deficient tissues, thereby restoring them 
to their normal physical or physico-chemical 
balance and “habit chemistry.” 

This information once obtained, we were 
confronted with the problems of determin- 
ing the best means of electron-production, 
and ascertaining, if possible, the amount 
necessary to bring about—in cases so treat- 
ed—the desired biologic cell change, with- 
out destruction. 

The former of these problems was easily 
handled in the case of radium by employing 
its first disintegration product—radium em- 
anation. This element (a gas), when sealed 
in capillary glass tubes, emits a prepoader- 
ance of beta particles (electrons), following 
the formation of active deposit on the inner 
walls of the ‘“‘seed.’”” Gamma rays, to some 
extent, are formed and released from the 
“seed” following the formation of Ra.A, 
Ra.B and Ra.C, which are disintegration 
products from the emanation. Alpha par- 
ticles are entirely restricted to the interior of 
the “seeds,” the walls of which prohibit the 
passage of these particles into the tissues. 
Thus in the sealed capillary glass “seeds” of 
radon we were supplied with material for 
the experimentation about to be reported. 

Sterile “seeds” of varying strengths 
(0.121—0.2437—0.4875—1.1025 millicurie, 


or, expressed in fractions, 4—'%4—2—1 


me.) were placed into the ear, conjunctiva 
of upper lid, and bladder wall of healthy 
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rabbits, in an effort to determine at what 
strength destruction of normal tissues oc- 
curred and the area involved in the process. 
This experiment was controlled by placing 
into the localities mentioned, sterile “‘seeds” 
—(dead) lacking any power of radio-ac- 
tivity. These “seeds” were prepared by 
sealing off, without the addition of any of 
the gaseous element radon, capillary glass 
tubing of the same dimensions as those 
of the active “seeds.” By this method of 
control any possibility of a destructive ac- 
tion as due to traumatism would be elim- 
inated. The experiment was conducted un- 
der the same aseptic conditions as would be 
employed for similar work on humans. 

For the bladder experiments a suprapubic 
cystotomy was performed and the “seeds” 
implanted directly in the bladder wall, a very 
delicate and tedious procedure. The reason 
for selecting the urinary bladder as the seat 
of implantation is obvious. We hoped to be 
able to combat efficiently any existing pa- 
thology without sufficient dosage to cause ne- 
crosis and sloughing, with the possible de- 
velopment of peritonitis and death. By this 
experimentation we further hoped to ascer- 
tain a safe dosage for all implantations of 
the element, radon. This once determined, 
our scope for internal local therapy would 
be unlimited in all accessible localities. 

The deductions made from these experi- 
ments, together with the clinical results ob- 
tained by the application of the theory and 
experimental findings advanced in this re- 
port, were, in addition to those already 
mentioned, as follows: 

First: That doses of 0.121 millicurie (% 
me.) of sealed “seeds” of radium emana- 
tion, per cubic centimeter of tissue, were 
sufficient to bring about the desired biolog- 
ical cell change within the neoplastic tissue. 

Second: That doses exceeding 0.2437 
millicurie (14 mc.) per cubic centimeter of 
tissue, exhibited destructive effects, increas- 
ing in intensity with increasing dosage. 
This destructive action was manifested as a 


marked hyperemia, lasting for a period of 
about ten to twelve days, followed by pro- 
gressive necrosis and sloughing. 

Third: That doses below 0.25 me. per 
cubic centimeter of tissue could be used with 
absolute safety for implantation of internal 
cavities. 

Fourth: That with doses of 0.25 mc., or 
less, there was no accompanying rise in tem- 
perature due to radiation, therefore elim- 
inating any danger of combining the result 
of implantation of radium emanation 
“seeds” with the initial temperature rise as- 
sociated with post-operative conditions. 

Fifth: That by this method of therapy 
we were permitted to introduce the “seeds” 
into pathologies in close proximity with the 
great blood vessels without any inherent 
danger of destruction to the vessel wall, i.¢., 
sloughing, with resulting hemorrhage. 

Last, but not least: That by the employ- 
ment of fractional doses of properly 


screened element, prophylaxis might be ° 


hoped for. By such technic the natural bar- 
riers to dissemination (the lymph glands) 
were reinforced rather than destroyed, thus 
offering far greater hopes in combating me- 
tastasis than in weakening the natural de- 
fences of the body by surgical removal or 
destruction of the lymph nodes. Such 
prophylactic treatments are given by the use 
of sufficient amount of element, properly 
screened, so as to produce a mild amount 
of secondary beta radiation throughout the 
depth. In this manner—knowing that the 
gamma rays are given off in all directions 
and during their passage through the tissues 
break up and give rise to electron formation 
—a wide field is suitably radiated. The im- 
plantation of emanation “seeds” would be 
inadequate for such purposes, but the use of 
secondary corpuscular rays from the roent- 
gen tube, as shall be considered, is deemed 
advisable under the proper conditions of 
control. 

It has, we feel, been conclusively dem- 
onstrated that any deviation in the bod» 
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physico-chemic or electro-chemic balance 
(cellular-molecular-atomic) is followed by 
abnormal conditions: first, physical; second, 
chemical; third, pathological: that a return 
to normal physico-chemical equilibrium will 
be followed by health — “a return to nor- 
malcy.” We find this to be particularly 
true in the case of malignant neoplasms, as 
demonstrated by our clinical experiments in 
a large number of cases, including the more 
common forms of tumor growth, in various 
tissues and locations. 

We have found that malignant tissue has 
increased potential, thus changed polarity ; 
that it is electro-positive, and for correction 
depends upon sufficient—and only sufficient 
—negative electrons to restore it to physico- 
chemical balance. These are ably supplied 
by radium and roentgen therapy. Correctly 
applied, these agents will bring about dim- 
inution in size of constructive neoplasms 
and healing in those of destructive type. 
Thus is offered not only a sane and scientific 
theory of oncologic histogenesis, but, also, 


an occasion to place on a firmer foundation 
the science of radiology and to increase 
greatly its field of usefulness in the therapy 
of malignant pathologic processes. 

It has been demonstrated that we can dis- 
regard the alpha particles, as they are not 


available in the therapy. We must, then, 
make use of the beta particles (or rays, so- 
called) and the gamma rays in radium 
therapy, and, as it has been shown that the 
gamma rays only cause biologic cell change 
by the incidence of secondary beta ray (elec- 
tron) production, we must come to the con- 
clusion that the beta ray is of paramount 
importance in the rdle played by radiology in 
the treatment of malignancy. Then, when 
we consider that the physical characteristic 
of the beta ray is its inherent power of 
carrying the negative electron, we arrive at 
the explanation of the curative value of the 
radio-active substances in oncology, as well 
as a clearer understanding of the theory of 
neoplastic etiology herein presented. 


This brings us to a consideration of clin- 
ical application in this form of radiology 
and the results obtained. 

Radium is used in the treatment of ma- 
lignancy in one of two ways: first, as the 
elemental salt, in varying quantity, screened 
to prevent the escape of excessive beta radia- 
tion (which would, otherwise, cause gross 
tissue destruction) and depending for bio- 
logic change on very moderate original beta 
ray production and secondary beta ray in- 
cidence in the depth; and second, the emana- 
tion (radon), without screenage—except to 
alpha particles and very soft beta particles 
—giving off maximum original beta ray 
production and minimum gamma radiation. 
It can be very readily understood that in 
the case of the latter form of application the 
necessary beta ray (electron) production 
may be obtained by very fractional dosage, 
as compared with the former method; also, 
that the negative ray production from the 
emanation, being original, can affect only 
a limited amount of tissue, as compared with 
the secondary beta ray production of the 
gamma beam (which may reach any depth). 
Thus we see that both methods have their 
individual advantages. It must also be re- 
membered that the radio-activity of the ele- 
mental salt is (relatively) permanent, while 
emanation activity decreases rapidly (a mat- 
ter of great importance in considering the 
question of dosage). 

In the clinical experiments about to be 
considered, the emanation was used as being, 
obviously, the better method for production 
and control of the negative electron. Hav- 
ing found the minimum beta ray dosage 
which would bring about the desired biologic 
cell change without excessive tissue destruc- 
tion, we were ready to proceed in the experi- 
mental treatment of intra-abdominal, as well 
as surface and body cavity malignancy, with 
perfect safety to the patient, a status there- 
tofore unknown. 

During the past two years and several 
months, we have had under experimental 
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TABLE I 
CASES TREATED BY FRACTIONAL ROENTGEN THERAPY 
Clinically 
Location Well 

Skin (basal cell type) 4 8 
Skin (squamous cell type) 7 4 
Tonsil 1 0 
Tongue 0 1 
Larynx 0 0 
Breast 14 9 
Stomach 0 8 
Uterus 2 7 
Bladder 0 2 
Rectum 0 4 
Prostate 0 0 
Pancreas 0 0 
ea ee 0 1 
Parotid 0 1 
Kidney 0 1 
Eye 0 1 

28 47 


Total number of cases admitted for treatment = 232 


Carcinoma = 106 
Sarcoma = 14 
Prophylaxis = 5 (all clinically well) 


Improved Unimproved Dead 


Non-malignant tumors = 13 (2 clinically well: 11 improved) 
Of the 13 cases of sarcoma, 2 clinically well 


3 improved 


2 unimproved 


5 dead 


1 condition un- 


known 
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In the remaining 92 cases a follow-up examination has been impossible or the period of treatment 


too short in duration to warrant a report. 


_Of the total number of malignant tumors referred for roentgenotherapy, 17.6 per cent have heen 
verified by pathologic section and 7.3 per cent by roentgenographic studies. 


TABLE II 


CASES TREATED BY RADON IMPLANTATION 


(Fractional dosage) 














Carcinoma 
Clinically 
Location Well Improved 

pean: Cees een Cyr) 37 8 
Skin (squamous cell type) -.....................-..... 5 6 
cp [ANS S eS eee 3 2 
pe Ce, | 1 Zz 
BOS OS ae ee 2 4 
Larynx (true) 1 1 
Breast (skin) 3 0 
Pylorus ass bs 0 3 
cyecres (ameprenieate) ok 0 3 
ee ee enna 5 4 
Bladder (snfiltrating) ———_______...... 1 2 
Se ee ee 1 4 
oS Se Cee Renee eee re eee 1 “4 

60 41 

Sarcoma 

ge CO eee eee 0 
eke Ceoens tepe) 0 1 
Parotid (mixed type)-..................- a 2 3 
(ERASE, Fee Ae eee 2 0 
OU? os 1S Ree ee ee eee oe 1 ] 

6 5 


treatment, by this method, a number of ma- 
lignant conditions (of both cellular and con- 
nective tissue type) and have had ample op- 


Unimproved 


mm DO DO So 
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0 


| mt et DO DQ DOD 


24 


0 
0 
1 
0 
0) 
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Dead 


Unknown 


3 
0 
0 
1 
0 
0 
0 
0 
2 
0 


Number 


29 


16 


portunity to compare it with other methods 
of therapy. (See Table II.) We fully re- 
alize that a period of less than three years 
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is entirely too short to justify the quoting 
of end-results; however, we feel that suff- 
cient time has elapsed to justify our conten- 
tion as to the integrity of the mode and the 
efficiency of the method. 

For the purpose of verifying our animal 
experimentation and its application to the 
treatment of human malignancy, clinical re- 
search was undertaken and conducted in the 
following manner. A number of superficial 
malignant (epitheliomatous) lesions were 
chosen, mainly in various locations on the 
face, using bare tube emanation implants of 
various content. As the results were prac- 
tically identical in all lesions treated, one 
illustration will suffice. 

The case under consideration was an 
epithelioma (rodent ulcer type) of long du- 
ration, involving an area of approximately 
three square centimeters, on one side of the 
nose. In the first syuare centimeter a tested 
“seed” of 14 mc. content was implanted; in 
the second square centimeter, 14 mc., and in 
the third, 4% mc., giving an accumulative 


dosage of approximately 50 to 60, 25 to 30, 
and 12 to 15 mc. hrs. per square centimeter 


of tissue involved, respectively. The initial 
reaction from the three “seeds” was as fol- 
lows: Marked inflammatory reaction in Area 
No. 1, less marked in No. 2, and practically 
none in No. 3. The end-result in these three 
areas was as follows: Area No. 1, gross 
tissue destruction, leaving an opening about 
4 mm. in diameter through the entire thick- 
ness of the ala; Area No. 2, complete heal- 
ing, leaving a deeply excavated scar and 
some contracture; Area No. 3, complete 
healing, with flexible scar and no contrac- 
ture. 

Upon the minimum dosage indicated by 
the findings of these experiments our suc- 
ceeding therapy was based; so, to avoid re- 
iteration, it will be understood that where 
treatment by implantation was used, in the 
cases herewith reported, the dosage was 4 
me. per cubic centimeter of pathology. 

As a matter of interest, however, it may 


be mentioned that in the very superficial 
lesions, t.e., of less than one centimeter in 
depth, we have experimented in a number of 
cases by simply applying the “seeds” ex- 
ternally (4% mc. content per sq. cm.), leav- 
ing them in place for only twenty-four 
hours, the dosage of beta radiation in this 
instance being 2 to 5 mc. hours.® The re- 
sults in cases so treated have demonstrated 
that complete healing is brought about by 
this exceedingly small dosage, showing that 
a fractional amount of beta ray application 
will supply sufficient electron production to 
bring about complete biological alteration. 
In lesions of more than one centimeter 
depth, we have found that the implantation 
of at least % me. for its “life” of approx- 
imately thirty days (with an accumulative 
dosage of 12 to 15 me. hrs.) is necessary in 
each cubic centimeter of pathology. 

We feel, however, that under certain cir- 
cumstances the beta ray dosage required is 
best obtained (as secondary beta radiation— 
electron formation) from screened tubes of 
the element, in sufficient quantity. (See 
Figure No. 1, illustrating graphically the 
ultimate electron formation from radium 
element.) This form of radiation is re- 
sorted to in the following conditions: 
Prophylactic radiation in areas of consid- 
erable extent, without appreciable pathology 
(the “lymphatic collar,” for instance); in 
the treatment of simple adenofibroma of the 
prostate by the “‘cross-fire’’ method; in the 
intra-uterine radiation of malignancy, myo- 
fibroma, and myopathic hemorrhage; in 
deep seated malignancies of annular type 
(esophagus, rectum) ; in malignancy of the 
epiglottis and cords, without tracheotomy 
(in this instance, for fear that the implants 
might be accidentally loosened and inhaled) ; 
in splenic radiation for myeloid leukemia; 
for post-operative prophylactic radiation of 
the axilla in breast malignancy, and, pos- 

6Approximately one-half of the entire beta ray output 


of the ‘‘seed” is given off during the first four days of its 
“life.” 





54 RADIOLOGY 


S— 
- 









=<Z_GAMMA RAYS ____. 


ens 
\ — 
-_— 
~ 


ELECTROMAGNETIC WAVES 




















GLASS CAPSULE 


RUBBER COATING 





SAGNAGIG §=RAYS = FORMED AND DEPOSITED HERE 


ALPHA RAYS(POSITIVELY CHARGED 
HELIUM ATOMS),CONFINED WITHIN 
LIMITS OF GLASS CAPSULE 


Fig. 1. Diagram illustrating the ultimate electron production, radium element. 


sibly, some other instances. In such cases, 
however, we feel that our contention as re- 
gards the use of only the necessary beta ray 
production (whether it be original or sec- 
ondary) still holds good, if we are to achieve 
complete biological cell change without gross 
tissue destruction. 

Let us now briefly consider some of the 
clinical results obtained by the use of im- 
plantation with unscreened emanation tubes 
of fractional content. The results in epithe- 
lioma of the face have been referred to, and 
it can be understood readily: how necessary 
it is to avoid gross sloughing and scar con- 
tracture when these lesions involve the eve- 
lids and canthi, as they frequently do; to a 
lesser degree the same is true in malignancy 
of the nose and at the angles of the mouth. 
Extensive lesions of longstanding about the 


face, even with periosteal attachment, have 
yielded to this method with a minimum of 
scar formation and without contracture. A 
similar result has followed in the treatment 
of epithelioma in other superficial body 
areas. In not a few of these cases both 
massive dosage of X-ray (primary) and 
screened radium (gamma radiation) had 
been employed by ourselves and others with- 
out apparent improvement; in fact, some of 
them had been termed “radium-fast” and 
had been given up as incurable by radiation. 
The results following the use of fractional 
beta radiation, correctly applied, were as sur- 
prising as they were satisfactory. It may be 
said that in the great majority of cases these 
results (complete healing without destruc- 
tion) have been permanent for periods up 
to more than two years. 
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Description of Markings 
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SCATTERED X-RAYS 


SECONDARY HOMOGENEOUS X-RAY 
SECONDARY CATHODE PARTICLES 
SECONDAR*Y 

TERTIARY 


QUATERNARY 


@ END PONT (ELECTRONS) 


Fig. 2. Chart illustrating theoretical mode of action of the X-ray and necessity of penetrability in 


the treatment of internal malignant neoplasms. 


Disintegration of rays takes place in all directions ; 


how- 


ever, for sake of simplicity only the downward disintegration is represented in the chart. 


In advanced cases (squamous cell type) 
with lymphadenopathy, the appreciable 
glands have been treated by implantation 
with very marked retrogressive change 
(these glands, so treated, never entirely dis- 
appear, but become atrophic and fibrotic and 
upon section frequently show no evidence 
of malignancy). However, to bring about 
anything more than palliation we must be 
positive that the terminal dissemination has 
been reached and the entire pathology sub- 
jected to radiation. This statement, of 
course, holds good in the original lesion as 
well as the dissemination, and applies to all 
known forms of therapeutic attack in cancer. 


In order to cover our experiments in ra- 
dium therapy by this method, in as brief a 
manner as possible, we will group tumors 
treated according to the following classifica- 
tion: Those of the head and face, neck and 
chest, abdomen and pelvis—a rather un- 
usual but effective method of division. 

In the study of malignant neoplasms cf 
the eye and orbit, special attention should 
be called to epithelioma involving the eye- 
lids and canthi. Here the method of 
therapy, as described, has been followed by 
complete healing without excessive scar 
formation or tissue destruction; some of 
these cases were of longstanding and had 
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CM. OF TISSUE 





Fig. 3. See explanation in text, page 63. 


failed to respond satisfactorily to large dos- 
age of the screened element. We have had 
under this form of treatment cases of mel- 
anosarcoma (melanoma) of the eye and 
orbit, these being early recurrent pathologies 
following enucleation. In one case the or- 
bital pathology entirely disappeared, while 
in another the local result was equally good, 
but there was apparent intracranial dissem- 
ination. The first patient is living and 
symptom-free; the second patient died two 
months after operation. 

In epithelioma of the lip, especially of the 
lower lip, we feel that the original area 
should be removed by excision or electro- 
coagulation (preferably the latter), and 
either prophylactic or alterative radiation 
be employed in the “lymphatic collar” area 
(according to the clinical status of the in- 


dividual case). In the absence of frank 
glandular enlargement, however, we prefer 
to use secondary beta radiation from the 
screened element, or from the roentgen 
tube. In cases of demonstrable adenopathy 
the implantation of fractional emanation 
has been followed by the most satisfactory 
result. Always bear in mind, however, that 
complete success will follow only when the 
terminal invasion has been attacked. 

Carcinoma of the tonsil has shown better 
and more lasting results when treated by 
this method than followed the application of 
screened element in plaques or tubes or the 
introduction of needles, and is accompanied 
by no danger of major blood vessel destruc- 
tion. 

In malignancy of the tongue most of our 
experiments have been confined to post- 
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Fig. 4+. See explanation in text, page 63. 


operative prophylactic radiation and were 
followed by good local results. In two in- 
operable cases, however, this method was 
used as the only therapy; in both, there was 
involvement of the tonsil. The local re- 
sult was good in both instances: the first pa- 
tient died from general dissemination; the 
second is alive and in good local and general 
condition; there was no sloughing in either 
case. 

We believe that radiation therapy, by any 
method, is indicated only as a palliative in 
extrinsic carcinoma of the larynx, but in 
the intrinsic variety much more may be ex- 
pected. We have had considerable experi- 
ence with these cases and, as has been said, 
feel that when the pathology is confined to 
the region of the epiglottis and cords second- 
ary beta radiation should be employed. 


When the true larynx is involved our results 
following the implantation method have 
been far superior to those following the in- 
troduction of needles or cross-firing with 
heavy dosage externally applied. In these 
cases a preliminary tracheotomy is always 
done, and, later, a laryngo-fissure is made, 
with bare tube implantation of the entire 
pathologic area, followed by immediate 
wound closure. Marked retrogression in 
the growth has followed and we feel that 
this method offers more than any other in 
this frequently fatal condition. A very in- 
teresting fact is connected with the trache- 
otomy done in these cases. For years we 
have found that secondary involvement of 
the tracheotomy wound was not infrequent, 
but following the prophylactic implantation 
of these wounds by fractional emanation 
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failed to respond satisfactorily to large dos- 
age of the screened element. We have had 
under this form of treatment cases of mel- 
anosarcoma (melanoma) of the eye and 
orbit, these being early recurrent pathologies 
following enucleation. In one case the or- 
bital pathology entirely disappeared, while 
in another the local result was equally good, 
but there was apparent intracranial dissem- 
ination. The first patient is living and 
symptom-free; the second patient died two 
months after operation. 

In epithelioma of the lip, especially of the 
lower lip, we feel that the original area 
should be removed by excision or electro- 
coagulation (preferably the latter), and 
either prophylactic or alterative radiation 
be employed in the “lymphatic collar’ area 
(according to the clinical status of the in- 


dividual case). In the absence of frank 
glandular enlargement, however, we prefer 
to use secondary beta radiation from the 
screened element, or from the roentgen 
tube. In cases of demonstrable adenopathy 
the implantation of fractional emanation 
has been followed by the most satisfactory 
result. Always bear in mind, however, that 
complete success will follow only when the 
terminal invasion has been attacked. 

Carcinoma of the tonsil has shown better 
and more lasting results when treated by 
this method than followed the application of 
screened element in plaques or tubes or the 
introduction of needles, and is accompanied 
by no danger of major blood vessel destruc- 
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operative prophylactic radiation and were 
followed by good local results. In two in- 
operable cases, however, this method was 
used as the only therapy; in both, there was 
involvement of the tonsil. The local re- 
sult was good in both instances: the first pa- 
tient died from general dissemination; the 
second is alive and in good local and general 
condition; there was no sloughing in either 
case. 

We believe that radiation therapy, by any 
method, is indicated only as a palliative in 
extrinsic carcinoma of the larynx, but in 
the intrinsic variety much more may be ex- 
pected. We have had considerable experi- 
ence with these cases and, as has been said, 
feel that when the pathology is confined to 
the region of the epiglottis and cords second- 
ary beta radiation should be employed. 





When the true larynx is involved our results 
following the implantation method have 
been far superior to those following the in- 
troduction of needles or cross-firing with 
heavy dosage externally applied. In these 
cases a preliminary tracheotomy is always 
done, and, later, a laryngo-fissure is made, 
with bare tube implantation of the entire 
pathologic area, followed by immediate 
wound closure. Marked retrogression in 
the growth has followed and we feel that 
this method offers more than any other in 
this frequently fatal condition. A very in- 
teresting fact is connected with the trache- 
otomy done in these cases. For years we 
have found that secondary involvement of 
the tracheotomy wound was not infrequent, 
but following the prophylactic implantation 
of these wounds by fractional emanation 
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Fig. 5. See explanation in text, page 63. 


dosage we have yet to have this condition 
manifested in any case. 

We have had under treatment several 
cases of sarcoma and mixed tumor of the 
parotid. In one, attacking the original pa- 
thology without operation ; in others, follow- 
ing partial removal of the gland, and, also, 
in the lymphadenopathy of the submental 
and submaxillary nodes. The original lesion 
so treated became atrophic and has so re- 
mained, without glandular dissemination. 
(It is to be noted, however, that there was 
no tissue section diagnosis made in this 
case.) In other cases where—for anatomi- 
cal reasons—it was impossible to remove the 
entire pathology, the remaining portion of 
the growth as well as the operative wound 
and surrounding structures were implanted 
and the nearest chains of lymph glands ra- 


diated prophylactically. There has not been 
a recurrence in any of these cases, and this 
is particularly noticeable in view of the fact 
that, without such treatment, incomplete re- 
moval of parotid pathology is very frequent- 
ly followed by early local recurrence and 
glandular dissemination. Cases with post- 
operative local recurrence and widespread 
adenopathy, when referred to us for treat- 
ment, have invariably reached an early fatal 
termination, despite all forms of therapy. 
Four cases of sarcoma of the back have been 
given post-operative prophylactic treatment 
by this method, without recurrence. 

Our only experiments by this method in 
cancer of the breast have been in recurrent 
localized skin lesions, as we feel that the 
major original pathology should be excised, 
the axillary prophylaxis done by means of 
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Fig. 6. 


radiation from _ screened 
the prophylaxis of 


as wide- 


secondary beta 
tubes, and that 


areas of the chest wall, as well 


wide 


spread recurrence, should be treated by 
roentgenotherapy (secondary corpuscular 
radiation). In these limited areas of recur- 
rence, however, the result following implan- 
tation has been a total disappearance of the 
pathology, without sloughing. 

Our treatment of intra-abdominal 
intra-pelvic malignancy by this method has, 
so far, been limited to lesions of the pylorus 


and 


and the uterine adnexa, without adenopathy. 
If there is marked involvement of the lymph 
nodes present, we feel that much better re- 
sults can be obtained by general secondary 
radiation from the roentgen tube. In inop- 
fol- 
lowing posterior gastro-enterostomy — the 


erable carcinoma of the py!orus—and 
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See explanation in text, page 63. 


entire pathologic area was implanted and 
the abdomen immediately closed. There 
were no unusual post-operative symptoms. 
Subsequent roentgenograms have shown de- 
crease in the tumor mass in each of the three 
cases so treated. Up to this time the pa- 
tients have gained in weight and are in good 
physical condition. 

In uterine malignancy we feel that the 
original lesions of the portio vaginalis are 
best treated by secondary beta radiation and 
the cancerous conditions found in the upper 
true cervix and fundus are strictly operable, 


with post-operative prophylactic radiation of 
both the vaginal vault (by radium therapy ) 
and the pelvis and lower abdomen (by 


roentgenotherapy). While our results in 


the treatment of malignancy of the portio 
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Fig. 7. See explanation in text, page 63. 


vaginalis by secondary radiation have been 
uniformly good, as regards the local pa- 
thology, there have been a majority of these 
cases go on to dissemination into the ad- 
nexal areas, and it is in such conditions that 
we hope the method here advocated will be 
of marked benefit. We have had seven of 
these cases under treatment by fractional 
implantation, and their immediate post- 
operative progress was most satisfactory. 
The end-results, so far, are promising. We 
have worked out a safe and simple method 
for the thorough exploration, illumination 
and implantation of the adnexal areas of in- 
volvement, through the open abdomen.’ 


Many of our experiments in fractional 
beta therapy have been done in malignancy 


7One of the writers has in preparation an article on this 
technic—to appear in the current literature in the near 
future—to which those interested in this work are referred. 


of the urinary bladder, this organ offering 
an especially good field for such work. Here 
not only can the bare tubes be implanted 
under direct vision but both action and re- 
action, as well as end-result, can be noted 
by subsequent cystoscopic examinations. In 
the more widely spread pathologies, how- 
ever, it is frequently necessary that such 
implantation work be done through a supra- 
pubic opening. It is only necessary to say 
here that in our hands this method of 
radium therapy in bladder malignancy has 
been followed by better results than any 
other, and that we have yet to see a single 
case, so treated, develop gross tissue de- 
struction or perforation. It must be under- 
stood, however, that the above statement 
refers to a local condition and a local result 
and has no bearing upon extra-vesical dis- 
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Fig. 8. 


semination, a status which for its treatment 
must depend upon widespread secondary 
radiation. Our best results have been in the 
degenerating papillary type: the infiltrating 
type shows early extra-vesical dissemina- 
tion. 

Following preliminary colostomy and 
prostatomy, we have used the implantation 


method, prophylactically, in several cases of 
carcinoma of the rectum without local re- 


currence; however, we feel that in this par- 
ticular area such prophylactic radiation is 
preferably done by means of the roentgen 
tube. In annular rectal lesions we prefer to 
make use of centrifugal secondary radiation 
from screened tubes of the element, and 
such treatment has been followed by fibrotic 
change in the pathology, allowing digital 


























SESS 53 50 ds agEE sabe Saaeaeesen sncees FS U2 25: 








BE 








See explanation in text, page 63. 


dilatation without bleeding or discomfort. 
In localized lateral wall invasion the implan- 
tation method is the better plan, if radiation 
therapy is used to the exclusion of surgical 
interference. In four cases, so treated, there 
has been very marked improvement for 
periods up to two years and more, but here, 
again, we must understand that such im- 
provement is local only and dissemination is 
probable unless early prophylactic radiation 
of the pelvis and perirectal structures is em- 
ployed. 

Prostatic malignancy will frequently re- 
act favorably to radium therapy. We have 
used in this condition cross-firing from the 
screened element in the rectum and urethra, 
combined with introduction of element- 
bearing needles into the immediate pathol- 
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ogy, but the results obtained do not com- 
pare with those following the implantation 
of fractional emanation dosage. Following 
the former method, gross tissue destruction 
has not infrequently occurred, but this has 
never happened when the proper dosage of 
original beta radiation was employed. Thor- 
ough implantation of the entire pathology is 
made through a perineal incision (as for 
perineal prostatectomy). Three patients 
treated by this method are alive and well at 
this time and examination shows marked 
retrogression in the prostatic pathology. 
These cases were selected, that is to say, we 
felt reasonably sure the malignancy was 
confined within the capsule. Given extra- 
capsular dissemination and bone involve- 
ment, implantation of the prostatic pathol- 
ogy alone will mean only palliation, no mat- 
ter how satisfactory the local result may be. 

Our results, experimental and clinical, in 
this method of radium therapy having been 
covered as briefly and comprehensively as 
possible, we will now consider the experi- 
mental and clinical results obtained by radia- 
tions from the roentgen tube. 

This investigation was carried out with 
a twofold object and purpose in view: first, 
to substantiate results obtained from our 
radium research, and, second, because we re- 
alized that proper roentgenotherapy had a 
wide field of usefulness in preventive and 
combative cancer control, which made it 
more adaptable to our purpose and efforts 
than radium therapy, under certain condi- 
tions. When starting this experimentation 
we were confronted with the problem of de- 
termining the best method of electron for- 
mation. This once ascertained it was nec- 
essary to regulate tube conditions so as to 
bring about similar results with generated 
radiations to those obtained from the spon- 
taneous ones, .¢., biologic cell change with- 
out destruction. 


Limited space prohibits a detailed descrip- 
tion of the great amount of work necessary 


to develop the results about to be reported, 
It became necessary to develop an adequate 
method of electron production for treatment 
of superficial pathologies and another for 
deep-seated conditions, and to regulate both 
to prevent gross tissue destruction. Through 
prolonged and carefully controlled electro- 
scopic and galvanometric determinations we 
finally found that a sufficient thickness of 
paraffin (“parowax”) interposed between 
the tube and the material to be radiated was 
very adaptable for our purpose. By vary- 
ing the thickness of the paraffin, the dis- 
tance from the paraffin to the radiated sur- 
face, the voltage, milliamperage, nature and 
thickness of metal filters employed, we 
eventually developed a technic which has 
yielded excellent results in the treatment of 
surface and subcutaneous pathologies. 

The conditions employed for the treat- 
ment of surface cases were as follows: 
Paraffin (3.2 centimeters) was placed di- 
rectly over the area to be treated (if ul- 
cerated, the lesion was covered with sterile 
gauze and the parowax laid upon this). A 
two- to ten-minute exposure was given, 
using 100 K.V., 4 mm. of aluminum, and 
with the focal point of the tube about 24 
inches from the paraffin surface; the cone 
employed depends upon the divergence of 
the rays required to cover the area to be 
treated.® 

Table No. 1 describes types, and results 
obtained in surface and deep-seated condi- 
tions so treated. In the treatment of deep- 
seated malignancies, the problem of electron 
production and control became somewhat 
more complex, and thus necessitated ex- 
tended research and study beyond that al- 
ready determined for the treatment of su- 
perficial conditions. (See Fig. 2, illustrat- 





sIt was found by means of electroscopic determinations 
and animal experimentation that 1.6 cms. of paraffin did 
not sufficiently split up the primary beam for the desired 
treatment of superficial conditions, while 4.8 cms. fe 
absorbed some of the secondary corpuscular rays formed 
during the passage of the primary beam through the medi- 
um. Theretore, 3.2 cms. has been found most satisfactory 
to meet the requirements. 
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ing graphically the ultimate electron produc- 
tion from primary X-rays. ) 

The plan adopted for this experimental 
study was as follows: Two celluloid cylin- 
ders of equal length and diameter (30 cms. 
5 cms.) and accurately perforated each 
2 cms., were filled as uniformly as possible 
with fresh ground tissue. We attempted to 
obtain a uniform mixture of all forms of tis- 
sue so as to simulate body conditions as 
closely as possible. A wire, connecting the 
two cylinders, was placed through the bot- 
tom perforations into the ground contents. 
This wire remained unaltered throughout 
the experiment. Another wire was connected 
from the upper perforation of one cylinder 
(2 cms. from top surface of cylinder) to 
one binding post of a galvanometer of ex- 
tremely high sensitivity, while a third wire, 
similar to the other two, extended from the 
upper perforation of the other tube to the 
other binding post of the galvanometer. The 
two wires connecting the two cylinders with 
the binding post of the galvanometer were 


moved uniformly from the first hole in each 
tube (2 cms. from top of cylinder), to the 
next to the last perforation in each cylinder 
(26 cms. from top of cylinder), the last per- 
foration being occupied by the coupling 


wire. At each perforation a reading was 
made. This was continued until constant 
readings in one direction were obtained 
throughout the entire length of the cylin- 
ders. After this was determined, the cylin- 
der acting as the positive pole of the circuit 
(the phenomenon always displayed by the 
experimental tumors) was placed under the 
roentgen tube. The other cylinder and the 
galvanometer were properly protected from 
scattered rays during the exposure. After 
the exposure was made the two cylinders 
were connected as before and galvanometric 
readings made at each two centimeters, as 
before the exposure. It might be stated 
that readings were made each minute. 
Limited space prohibits a detailed descrip- 
tion of the results obtained; we therefore 


offer the accompanying charts which illus- 
trate the point under consideration. (Figs. 
3-8). Analysis of the charts obtained from 
experimental observations demonstrates that 
the maximum physical effect due to radia- 
tion is produced within the first fifteen centi- 
meters of tissue traversed. From this point 
on, until we near the bottom of the cylinder, 
there is little physical alteration, due to the 
fact that between these limits there is a de- 
ficiency of corpuscular radiations. As we 
approach the lower limits of the tube, how- 
ever, there again is noticed a marked reduc- 
tion in potential to that displayed by the 
same tissue before radiation. This can be 
explained by considering that at this point 
the tissue is affected by reflected radiations 
formed by the splitting of the beam when 
striking the dense medium of the table hold- 
ing the tube during the exposure, and to the 
fact that at this point some of the secondary 
X-rays formed above are giving rise to ter- 
tiary corpuscular radiations. 

These experiments, together with animal 
experiments conducted to determine the ef- 
fective depth dosage, have led to the estab- 
lishment of a secondary corpuscular ray 
treatment for intra-abdominal, chest and 
pelvic pathologies. 

At the present time an elaborate experi- 
mentation is being conducted to determine 
the best conditions under which to treat each 
and every centimeter of tissue, during the 
passage of the rays through it. Special 
experimental apparatus has been designed 
whereby determinations (electroscopic) are 
made under the following conditions: 

(a) varying voltage 

(b) varying milliamperage 

(c) varying distance from focal point 
of tube to tissue surface 
varying time 
varying thickness of tissue 


(d) 
(e) 
(f) 
(9) 


varying metal filters 
varying special filters 
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For radium therapy: 
(a) varying amount of elemental salt 
or sealed radon 
(b) varying time 
(c) varying thickness of tissue 
(d) varying screens 


The electroscopic determinations once 
made, the biologic effects, under above men- 
tioned conditions, are checked upon the 
growth and development of chick embryo 
and later upon animal tumors. 

This work, due to its magnitude, will re- 
quire an extended period of time before ac- 
curate results may be formulated and re- 
ported. However, we have advanced far 
enough so that we may regulate human 
therapy with fair accuracy. 

Having determined the depth at which 
the greatest physical effect is brought about 
under varying tube conditions and filter con- 
trol, we have been able to direct the sec- 
ondary rays (electrons) to the desired lo- 
cality and at that point utilize the electrons 
in quantities necessary to produce the de- 
sired biologic change without destruction, 
either at that point or any intermediate 
point exposed to the rays. Under this 
method of roentgenotherapy have come 232 
cases (mostly inoperable and many diag- 
nosed as hopeless) of abdominal, chest and 
pelvic malignancies (Table No. 1). Many 
of these cases had been previously treated by 
means of “deep therapy” without noticeable 
change, and, due to their location, extent, or 
other conditions, were not appropriate for 
radium therapy. However, the majority of 
them have yielded surprisingly well to short 
repeated exposures to secondary corpuscular 
radiations. 

The voltage employed in directing these 
treatments varies between 75 and 100 K.V., 
the milliamperage is the same as in the 
treatment of surface lesions (4 ma.), the 
time of exposure ranges from 10 to 20 
minutes. When the smaller dosage is used 
the treatments are repeated weekly, while 


those patients receiving the larger doses re- 
port every three weeks. The disturbing con- 
stitutional effects of the massive doses are, 
by this method, greatly reduced, the local 
reactions eliminated, the results—at least to 
date—superior to those from any method of 
roentgenotherapy heretofore employed. 


SUMMARY OF ACTION AND RESULTS 


We have considered and experimentally 
substantiated in many of its phases a theory 
of oncologic histogenesis and upon this have 
constructed an effective method of roentgen 
and radium therapy. 

Experimentally we have demonstrated the 
theory to be sound; the method of therapy 
has produced results, experimentally and 
clinically—that is the ultimate goal of every 
worker engaged in combating this malady. 

In closing this report, we will attempt a 
suggestion as to the possible modus operandi 
of the electron within the body tissues and, 
in so doing, further support the theory of 
etiology. We will attempt to further illus- 
trate the logic of equilibrating quantities of 
electrons in treating malignancy, and the 
mechanism of excess radiation (electron 
concentration ). 

As far back as 600 B. c. (Thales of Mi- 
letus) the phenomenon of electrostatic at- 
traction was observed. In 100 a. p., Plu- 
tarch recorded that a piece of lodestone 
sometimes attracted and sometimes repelled 
iron. Observations from these times on 
brought about the establishment of the law 
—by DuFay (1733)—“unlike electricities 
attract; like electricities repel.” 

In our present century, Bohr, in describ- 
ing the structure of the atom, stated: “We 
could indeed hardly conceive of a system 
composed of four positive hydrogen nuclei 
alone, for the forces of repulsion would 
soon drive the separate parts asunder. The 
two electrons can, so to speak, serve to hold 
the system together.” 

Applying the laws of attraction and re- 
pulsion to the electrical structures of the 
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cell, as outlined in this report, we may view 
the problems of roentgen and radium ther- 
apy as being based on such fundamental 


principles.” 

If neoplastic tissue exists in an electro- 
positive state as compared to normal tissue, 
we could naturally expect it to have a 
greater affinity for electrons than would the 
normal tissue. This attraction of the posi- 
tive tissue for negative electrons we believe 
to be manifested in the fact that the ‘“‘cancer 
cell” is more radiosensitive than is the nor- 
mal cell. 

However, this affinity of neoplastic tissue 
for electrons has—like any electro-chemical 
phenomenon—a capacity to place the cell in 
a condition of equilibrium. This state of 
balance is what we have attempted to attain 
and maintain. Here we have the applica- 
tion of the law of electrostatic attraction— 
“unlike electricities attract.” 

On the other hand, it is equally well 
known that “like electricities repel,” and in 
this law we find part of the explanation of 
the “caustic” action of excess radiation; for 
in saturating the cell with electrons there 
must result a mutual repulsion of similarly 
charged elements, and under these condi- 
tions we could no more expect the cell to 
hold together than could we the atom were 
it not balanced. This, combined with the 
decreased blood supply to the area exposed 
to radiation,’ results in a complete disor- 
ganization of the cellular elements, mani- 
fested as necrosis and sloughing. 

In spite of the profound and beneficial 
local effect these physical radiations from 
spontaneous and generated sources may 
have upon tumors, we are forced to ac- 
knowledge and take into consideration their 
limitations in combating dissemination. 
With this in mind, one of the writers sug- 
gests the use of the anionic (electro-neg- 


__ 


9It was the writers’ hope and intention that a hypo- 
thetical explanation of the biophysical mechanism of 
mitosis might be described in this report, but due to the 
space already occupied it must be omitted. 

10Here we might mention that the blood carries with it 
* eons electro-positive agent in the form of oxyhemo- 
globin. 


ative) colloids for the treatment of widely 
disseminated or inaccessible pathologies, or 
for prophylactic purposes. He has directed 
the use of colloidal sulphur and iodine 
(both electro-negative) in advanced and ap- 
parently hopeless cases of malignancy, with 
gratifying results. This is but another 
method of employing and utilizing the neg- 
ative electron in fractional or equilibrating 
proportions. 

Recent investigations in many branches 
of scientific research demonstrate the ad- 
vance made in our knowledge of the physico- 
chemical foundation of life’s processes, and 
of the abnormalities in this physico-chemical 
balance which manifest themselves to us as 
one disease or another. With this knowl- 
edge, and extended research, the future 
holds out more promise than ever before in 
the history of medicine. 

So conclusive was our physical experi- 
mentation that we are now attempting to 
demonstrate a physical-chemical change in 
the tissues by means of a thorough research 
into the hydrogen ion concentration of nor- 
mal and neoplastic tissue. This investiga- 
tion has necessitated considerable special 
apparatus and elaborate technic to overcome 
the many possible sources of error which 
might enter into such determinations. 

As we believe that the original alteration 
in tissue undergoing malignant cell change 
is first physical and secondly chemical, we 
are now attempting to study the possible 
chemical change by means of spectroscopic 
analyses and surface tension determinations 
of the tissues. These investigations have 
already offered gratifying results, with ex- 
tremely interesting findings. The material 
used for our investigations consists of the 
following standard strains of experimental 
tumors: Rat Sarcoma No. 10, Rat Sarcoma 
No. 39, Flexner Rat Carcinoma, Mouse 
Carcinoma No. 180, Rous Chicken Sarcoma, 
also spontaneous rat tumors from the Wis- 
tar Institute of Anatomy and Biology, and 
various forms of human neoplasms, as weil 
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as those occurring in the lower forms of 
animal life. Other pathologies, aside from 
neoplasia, will undergo investigation as a 
check on tumor analyses. 

It is the earnest hope and desire of the 
writers that this report may help to stim- 
ulate scientific investigation along the lines 
herewith reported and result in one step 
farther in combating one of the greatest 
enemies known to man—cancer. 
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A CHART FOR DETERMINING DEVELOPING TIME ACCORDING 


TO CONDITION OF DEVELOPER? 
By EDWARD SCHONS, M.D., St. Paut, Minnesota 


HE condition of the developer is one 
7 of the uncertain variable factors 

which interferes with the production 
of uniform radiographic results. The other 
factors, voltage, milliamperage, the radio- 
graphic medium, and the proper exposure, 
can be quite accurately standardized and 
variations in results due to these factors 
eliminated. The effect of weakened devel- 
oper is, however, not allowed for where the 
time-temperature method is used, and this 
is a gradually changing quantity from the 
time a tank of solution is made until it is 
discarded as too weak for use, which is often 
when the radiographic results show that the 
developer is obviously exhausted. 

In the October, 1925, number of the 
X-ray Bulletin, published by the Eastman 
Kodak Company, Wilsey and Norris de- 
scribe the Watkins factor method of deter- 
mining the strength of photographic de- 
veloper and the necessary time of develop- 
ment. This is a very practical procedure 
and helps tremendously in obtaining a uni- 
form quality of films without the necessity of 
wastefully discarding a good developing so- 
lution in order always to have a fresh solu- 
tion. In order to facilitate the routine use 
of this method I have devised the accom- 
panying chart (Fig. 1). By the use of this 
chart the condition of the developer can be 
determined very quickly at any temperature 
between 65° and 70° F., between which 
limits we always maintain our solution. The 
correct time of development at all tempera- 
tures between 65 and 70 degrees then can 
be immediately read off and jotted down on 
the tabulating sheet (Table 1). 

The chart is based on the portion of the 
Eastman developing curve which is almost a 
straight diagonal from the point 5 minutes 


_— 


1Presented before the Northwest Radiological Technicians’ 
lety, February, 1926. 
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at 65 degrees to 4 minutes at 70 degrees 
Fahrenheit. 

The method of using the chart is as fol- 
lows: Keep a thermometer in the develop- 


Correct Time of Development, According to 
Condition of Developer as Determined 





















































from Chart 
New 
Date of Test 9/2 | 9/7 | 9/11 
Time of Appearance of 
a 22 | 24 | 30 
Image in Seconds 
Temperature of Devel- 
oper at Time Test is 68 | 70 | 68 
Made 
Time of De- i 
velopment sins 4H) 97 
69 444) 5 5% 
In Minutes 68 4%) 5%) 6% 
67 44; SY) 6% 
(from chart) 66 4¥%4| 53%) 6% 
65 3 6 7 
Table 1. 


ing solution at all times and keep the tem- 
perature between 65 and 70 degrees. Make 
an exposure on a 5 X 7 film in an ordinary 





CORRE: CT DEVELOPMENT OF XRAY FILMS 


A Chart for Quickly Ascertaining the Proper Time 


of Deveiopment as Developing Solution 


Becomes Weakened from Continued Use 
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exposure holder, as suggested by Wilsey and 
Norris, using a 5-inch gap (87 K.V. peak), 
28-inch target-film distance, 1% or 1 mm. 
aluminum filter, and 15 milliampere-seconds. 
Have a definite setting for this and always 
use the same technic and exposure in or- 
der that the tests may be exactly compar- 
able. During this exposure have the middle 
portion of the film covered lengthwise with 
a piece of lead, as described by Wilsey and 
Norris, so that this portion of the film will 
not be exposed. In the dark room cut this 
film with its black paper cover lengthwise 
through the middle so as to have two strips, 
each having an exposed and an unexposed 
portion. Preserve these strips within their 
black papers and in a safe place, where they 
will get no exposure, for use in making the 
tests. 

The test should not be made immediately 
after coming in from bright daylight and 
one should have been away from very bright 
light of any kind for a few minutes, in or- 
der to have sufficient acuity of vision. Read 
the temperature of the developer and partly 
fill a glass or cup and set it in front of the 
dark room safe-light. Turn out the white 
light and cut two strips about one-fourth 
inch wide from the end of one of the ex- 
posed strips of film, as described above. Put 
the remainder of the strip safely away for 
future use. Drop one of the small strips 
into the developer held closely in front of 
the dark room safe-light and immediately 
begin counting seconds by any convenient 
method, such as a stop watch, ordinary 
watch with a second hand, or, very conven- 
iently, the ticking of an ordinary alarm 
clock, which ticks exactly four times per 
second. Note the number of seconds at 
which the line of demarcation between the 
exposed and unexposed portions first defi- 
nitely appears. Repeat this procedure with 
the other piece of film as a check and take 
the average of the results. This test should 
be made immediately after dipping out the 
developer from the tank and before it has 
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changed in temperature. Development need 
not be carried further than the appearance 
of the image, when the white light may be 
turned on. 

Using the chart, find on the left side 
of the upper border the number of sec- 
onds at which the image appeared. Follow 
this line down to its intersection with the 
oblique line representing the temperature at 
which the test was made. This point of in- 
tersection when followed horizontally to the 
left side of the chart shows the approximate 
number of seconds at which the image 
would have appeared if the test had been 
made at 65 degrees and represents the speed 
of the developer at the time of the test. The 
intersection of this horizontal line with the 
second group of oblique lines shows, when 
followed to the bottom of the chart, the cor- 
rect time of development in minutes. 

For instance, at a temperature of 68 de- 
grees it takes 30 seconds for the image to 
appear. Following the 30-second line down 
to its intersection with the 68-degree line, we 
find that, when the horizontal line passing 
approximately through this point of inter- 
section is followed to the left, it indicates 
34 seconds. This shows that the developer 
is much weaker than freshly prepared de- 
veloper, in which the image would appear at 
about 25 seconds at 65 degrees. The solu- 
tion is, however, still very good and will 
produce excellent films provided develop- 
ment is carried to the proper point. Follow- 
ing this horizontal line to the right to the 
second group of oblique lines, and then fol- 
lowing the points of intersection down to 
the bottom of the chart we find that the 
time of development must be approximately 
as follows for the different temperatures: 

70° about 51% minutes 


69° ‘céc 534 ae 
a “ 64% * 
67° “ 6% * 
66> “ 6% * 
im 3 _ 
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For convenience, enter these figures in one 
column on the tally chart and develop ac- 
cording to this schedule until the next test 
is made. 

Make the test frequently enough so that 
there will be no great change in the time of 
development from one test to the next. The 
frequency of making the test will depend on 
the amount of work done and will vary 
from once or twice every day to once a 
week. Continue using the developer until 
the time required for development becomes 
inconveniently long. When this point has 


been reached it is time to make up a fresh 
tank of developer. As the level of the de- 
veloper in the tank goes down, fresh devel- 
oper should be added in the usual way. 

I have found by making an exposure with 
two films in one exposure holder, develop- 
ing one in old developer which by test has 
reached a point where double the time is 
required for development that is required 
by new developer, and one in fresh de- 
veloper, that there is no practical difference 
in the quality or brilliance of the films. 
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REPORT OF A CASE OF A TRI-PED 
BABY 


By W. H. WALLACE, M.D., Brookiyn, N. Y. 


It would seem that cases of children with 
extra limbs are sufficiently rare to deserve 
to be reported. 

Baby A. D., female, six and a half 
months old, well formed except for a mass 
over the left buttock from which projected 
a well formed foot and ankle, was admitted 
for treatment to the surgical service of Dr. 
Russel S. Fowler at the Methodist Episco- 
pal Hospital. The baby was well nourished 
and healthy. The skin over the mass ap- 
peared healthy, and there was no loss of 
skin or any raw surface. 

In the course of the study of the case the 
infant was sent to the X-ray department 
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_ Fig. 1. Lateral view. The extraneous intestine 
in the sac is not seen, since it, naturally, was not 


revealed by the barium enema. 
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with the following questions on the consul- 
tation blank: “Is this a completely formed 
leg; if so, where does it articulate?” “Do 
the child’s intestines come down into the 
mass and render amputation impossible ?”’ 

I think the accompanying plates (Figs. 1 
and 2) answer these questions. They show 
that the tibia and femur are well formed 
and the fibula absent. The head of the fe- 
mur rests against the right ilium, going 
clear across the buttocks. The colon was 
injected with a barium enema and clearly 
shows that it is not connected with the mass 
over the buttock, and so does not interfere 
with surgical procedure. This was reported 
and operation was performed. 

The leg was found to be in a sac and 
some intestine (extraneous to the child’s in- 
testinal tract) was also found in the sac, 
showing that the genesis of the condition 





Fig. 2. Anterior-posterior view showing the tibia 
and femur to be well formed. 
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was a teratoma. It is the only teratoma I a definitely stiff and painful neck. There 


have ever seen in which a well formed limb 
was projected from the mass. The child 
died. 





CASE OF LUETIC OSTEO-ARTHRI- 
TIS INVOLVING FIRST AND SEC- 
OND CERVICAL VERTEBRAE, 
WITH PARTIAL DESTRUC- 
TION OF ODONTOID 
PROCESS 


By JOSEPH ASPRAY, M.D., 
SPOKANE, WASHINGTON 

M. F. T., male, aged 40, consulted a physi- 
cian on March 17, 1926, for pain in the left 
side of his chest, and dyspnea. These symp- 
toms had begun eleven days earlier with 
chills and fever; the pain was very severe 
on breathing, and respiration was rapid and 
shallow. 

Physical examination at that time gave 
no findings of significance in head and neck, 
abdomen, bones and joints, or genito-urina- 
ry tract. There was dullness over the right 
base (lung) posteriorly, also absent breath 
sounds. A diagnosis of lobar pneumonia in 
both bases was made. 

At that time a history was taken; the 
patient could remember no illnesses except 
lumbago a year before and an attack of in- 
fluenza—exact date unknown. 

During the month of March, the patient 
had two roentgen-ray examinations of the 
chest which revealed evidences of an ex- 
tensive bronchial inflammatory reaction 
throughout both lungs, possible resolving 
‘pneumonia in the left base, and pleuritic 
thickening. 

The patient left the hospital on April 9, 
1926, his condition improved but not en- 
tirely cleared up. About one week before 
this he noticed stiffness in his neck for the 
first time. Gradually this stiffness grew 
more pronounced until it compelled him to 
seek medical advice again on April 20, 1926. 

At that time physical examination showed 


was dullness over the base of the right lung 
posteriorly ; rales were heard over this area, 
Heart rapid, but otherwise normal. Sputum 
examination was negative for tubercle ba- 
cilli. The clinical diagnosis made was un- 
resolved lobar pneumonia. At this time 
films of the chest revealed extensive paren- 
chymatous lesions throughout both lungs 
suggestive of resolving pneumonia. 

Ten days later, roentgen examination 
showed moderate fibrosis and nodal enlarge- 
ment in both lung fields, but no demonstra- 
ble abscess, pleural fluid, or acute patholog- 
ical process. 

On May third, because of persistent stiff- 
ness of the neck, films were taken of cervical 
vertebrz ; they showed no demonstrable in- 
jury or pathology. 

Four days later a lumbar puncture was 
done and the spinal fluid examined. The 
findings were as follows: 1 cell per cu.mm., 
slight trace of globulin, Wassermann four 
plus, colloidal gold 3332000000. At a later 
examination these findings were confirmed. 
The blood Wassermann was found nega- 
tive. A small amount of fluid aspirated 
from the knee joint showed 16,000 cells per 
cu.mm., with 96 per cent polymorphonu- 
clears and 0.4 per cent lymphocytes ; no bac- 
teria were isolated. 

The patient left the hospital again on 
May 28, 1926, after the above diagnostic 
tests were made. Active anti-luetic treat- 
ment was instituted at this time. 

He re-entered the hospital on July 11. 
1926, with the same complaint of stiffness 
and pain in the neck. At this time another 
roentgen examination was made of the cer- 
vical vertebre. These films showed irreg- 
ularity of outline in first and second cervi- 
cal vertebra, a separation of the odontoid 
process from the second cervical, and an 
abnormal lateral alignment of the upper 
two cervical vertebre, producing a partial 
dislocation. The deduction from this ex- 
amination was that there was a_ probable 
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luetic process, with bone destruction involv- 
ing the first and second cervical vertebrz 
(Fig. 1). 

After this examination a cast was applied 
to the neck. So long as the neck was held 
in perfect position the patient’s condition 
remained good, but several times paralysis 
of the vital centers resulted from slight 
change in the position of the vertebre in- 
volved. Finally, in one of these attacks, 
death occurred. 

A postmortem was obtained. The find- 
ings relevant to the vertebral lesion and 
cause of death were as follows: The odon- 
toid process was detached from the second 
cervical vertebra, and was necrotic. Micro- 
scopic examination revealed a bone necrosis 
resembling that of luetic lesions. 


Fig. 1. 
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SYPHILIS OF THE STOMACH 
REPORT OF CASE 


By CONLEY H. SANFORD, M.D., 


MEMPHIs, TENN. 


Dr. P. B. Mulligan’s excellent report of 
a case of syphilis of the stomach in the July, 
1926, issue of RADIOLOGY prompts me to 
report a similar case which, so far, has re- 
sponded very beautifully to medical treat- 
ment. For the sake of brevity, irrelevant 
and negative data are excluded from this 
report. 

Mrs. A. P. McC., housewife, aged 23 
years, was referred to my associate, Dr. 
W. T. Swink, Aug. 2, 1924, complaining of 


pain in the epigastrium of eight months’ 





Bone destruction involving the first and second cervical vertebra, of luetic origin. 
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Fig. 1. Appearance of stomach before treatment 
was instituted. 


duration, with “indigestion” for one year. 
Pain usually relieved by drinking milk. 
Four days prior to examination the patient 
was awakened at 5:30 a. M. with epigastric 
pain; she drank a glass of water and imme- 
diately vomited the water with mucus and 
some blood. Had vomited blood two weeks 
prior to this time. Vomiting of material 
which was not sour occurred three or four 
times a week, but no blood had been de- 
tected except on the two occasions just 
noted. Constipation was an obstinate symp- 
tom, requiring laxatives every day; no 
tarry stools had been observed. 

Past and family histories contain nothing 
of importance bearing on present illness. 
No luetic history obtainable. 

Physical examination reveals slight ema- 
ciation (loss of 21 pounds in weight during 
the past nine months) and moderate tender- 
ness in the epigastrium. 

Laboratory Findings.—Urine normal ex- 
cept three plus indican. Blood: normal cell 
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Fig. 2. Same after one year of treatment (from 
Dr. Smithies). 


count, 70 per cent hemoglobin. Wasser- 
mann four plus in our laboratory and 
checked by examination in two other lab- 
oratories. Feces negative for ova, para- 
sites and occult blood. Fractional gastric 
analysis disclosed a low total acidity, with 
complete absence of free hydrochloric acid 
and occult blood in the stomach contents. 
Roentgenological examination revealed 
the following: Habitus, hyposthenic. Stom- 
ach unusually high, considering habitus. At 
the junction of the pars media with the 
pars pylorica there was an area of constric- 
tion in the wall of the stomach, at which 
point the lumen was only 3 cm. in diameter, 
producing a partial hour-glass appearance 
(Fig. 1). The above abnormality persisted 
during the entire time the stomach was ob- 
served (about two hours). Pylorus, 
markedly spastic. Stomach practically free 
from visible peristaltic waves: empty at 
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six hours. No abnormalities detected else- 
where in the gastro-intestinal tract. 

Clinical Course.—Patient was given pep- 
tic ulcer diet and advised to remain at rest 
in bed. Arsphenamine 0.4 gm. was admin- 
istered intravenously at weekly intervals 
and potassium iodide and mercury given by 
mouth. After two weeks the patient felt 
so well that she refused to remain in bed 
and did not adhere strictly to diet. No 


symptoms were present after this time. 


Gain in weight was steady and rapid so that 
at the end of eight weeks her weight was 
109 pounds, a gain of 24 pounds. In No- 
vember the patient moved to Kansas City, 
and later to Chicago, where further observa- 
tion and treatment were carried on by Dr. 
Frank Smithies. A letter from the latter 
dated July 18, 1925, stated that the stomach 
appeared normal at that time, as may be 
seen from the roentgenogram (Fig. 2) sent 
by him. 
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END-RESULTS 


When the forces of Nature are set into 
action, one readily finds definite results. No 
terrestrial body or bodies can be formed or 
created without setting these physical forces 
into action. These results may be either the 
formation or the destruction of life, the for- 
mation or the destruction of planets. Just 
so, upon the creation of the human being 
certain forces are set into action which must 
bring about definite end-results. The pro- 
cess involved is not always any too clear and 
even the end-result itself may be obscure. 
If the action is along lines recognized as 
being orderly and proper, it is spoken of as 
being physiological, whereas if the action 
becomes unruly and destructive, it is called 
pathological. Certainly these processes are 
constantly taking place within the individ- 
ual and are being influenced greatly by the 
forces of Nature without the individual. 

When the result of any action within an 
individual becomes sufficiently disorderly he 
becomes the patient of some physician. The 
appendix is removed, the gall bladder re- 
moved, a gastric ulcer treated, or tubercu- 
losis diagnosed and treated. The physician 
is then placed in the role of treating or the 
surgeon of removing an end-result. The 
forces within and without the patient which 
brought about the result have usually been 
long at work, slowly and silently to the pa- 
tient, vaguely perhaps to the physician. 

Who would say that the changes in a 
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chronic antrum occur in a few weeks, 
months or years, and what about chronic 
appendicitis or cholecystitis. In a like man- 
ner, may one not also question the super- 
imposed acute conditions? Hurried peri- 
odic examinations can detect certain pro- 
cesses which are becoming pathological and 
perhaps are already pathological, with the 
end-result in sight, but our vague knowl- 
edge of what constitutes normal physiology 
allows every other process to go unques- 
tioned. Further, these examinations begin 
only with the adult.and usually the adult 
past middle life. What about all the forces 
that have been in action for the previous 
forty or fifty years? Certainly some atten- 
tion to the child or infant might prevent a 
physiological process from becoming dis- 
orderly, a process which may have started 
with the fertilization of the ovum and has 
been accentuated since birth by environ- 
mental conditions. 

Is it, then, too visionary to expect the 
physician of the near future to have a bet- 
ter knowledge of the physiological processes 
of life and their pathological variations, to 
expect him to devote more time and study 
to these processes and less to treating end- 
results? The laboratory has very greatly 
aided the eyes and the fingers; cannot the 
X-ray do as much? Even the radiologist 
must be accused of diagnosing chiefly the 
end-results and only here and there has a 
study been made of the physiological pro- 
cesses. Yet the radiograph portrays the 
physiological as well as the pathological 
conditions, and at times even better. May 
not the radiograph of the future disclose to 
us many of the mysteries and play a great 
part in the prevention of adult disease and 
end-results ? 

W. W. Wasson, M.D. 
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CENTRAL ILLINOIS RADIOLOGICAL 
SOCIETY 


The January meeting of the Central IIli- 
nois Radiological Society will be held in 
Springfield, for the conduct of annual busi- 
ness matters and the election of officers. 

The program of the October meeting was 
furnished by Dr. Roswell T. Pettit, of Ot- 
tawa, who read a paper on “Measurement of 
X-ray Dosage in Deep Therapy”; Dr. Ar- 
thur Sprenger, of Peoria, on “The Relation- 
ship between the Urologist and the Radiolo- 
gist”; Dr. Walter Bain, of Springfield, on 
“My Bad Results in Radiation Therapy,” 
and Dr. Henry Grote, of Bloomington, on 
“Thymic Disturbances and Result of Treat- 
ment.” 

Dr. P. B. Goodwin, of St. Francis Hospi- 
tal, Peoria, is Secretary of the Society. 





THE CATHODE RAY TUBE—A DE- 
VELOPMENT OF THE GENERAL 
ELECTRIC RESEARCH 
LABORATORY 


A vacuum tube which produces as many 
electrons per second as a ton of radium— 
and there is only a pound of that rare sub- 
stance in the world—was announced by Dr. 
W. D. Coolidge of the Research Laboratory 
of the General Electric Company at a meet- 
ing of the Franklin Institute of Philadel- 
phia, on the occasion of the award to him 
of the Howard N. Potts gold medal of the 
Institute for his outstanding work in the de- 
velopment of X-ray tubes. 

Radium is constantly disintegrating, and 
in so doing is bombarding electrons—in- 
finitely small particles of matter or elec- 
tricity—into space at very high velocities. 
The rate at which radium disintegrates is 
beyond human control ; nothing that man can 
do seems to affect the rate at which the ele- 
ment breaks down. The cathode ray tube 
likewise bombards high speed electrons into 
space, but at a rate that can be controlled 
by man, and in quantities far greater than 


by all the radium in the world. The elec- 
trons given off by radium are of higher 
average velocity than those so far produced 
with the cathode ray tube, but otherwise the 
two are alike. 

So much more concentrated are the rays 
from the tube that many startling experi- 
ments have been conducted with the new de- 
vice. Crystals of the mineral calcite appar- 
ently become red hot coals when exposed for 
a moment to the rays, but they are glowing 
with cold light; ordinary salt is turned 
brown, and considerable time elapses before 
it again becomes the colorless substance it 
usually is; bacteria and small flies are al- 
most instantly killed by exposure to the 
rays; ordinarily colorless acetylene gas is 
transformed into a yellow solid which can- 
not be dissolved; and a rabbit’s gray hair 
has been destroyed, to be replaced later by 
a profuse growth of longer, snow-white 
hair. 

Cathode rays have been known to some ex- 
tent for many years. At first, however, they 


were known only within vacuum tubes, but 
about thirty years ago a European scien- 
tist, Lenard, succeeded in making the elec- 
trons pass through a tiny piece of extremely 
thin aluminum foil cemented to the glass 


wall of the tube. Improvements have been 
numerous since then, but with previous tubes 
the metal “windows” were much smaller and 
the operating voltages much lower than with 
the new tube. 

Several unusual features have been incor- 
porated in the new tube. There is a “win- 
dow” three inches in diameter, of nickel foil 
the thickness of which is measured in thou- 
sandths of an inch and which is capable of 
withstanding a total atmospheric pressure of 
more than a hundred pounds. A heated 
tungsten filament, originally used by Dr. 
Coolidge in the X-ray tube and now known 
to all as an essential part of radio tubes, fur- 
nishes the supply of electrons. The glass 
tube has been shielded with a copper tube 
so that the stream of electrons cannot strike 
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the glass and cause punctures, thereby per- 
mitting operation of the tube at voltages far 
higher than any previously attained, and the 
tube is also the first which it has been pos- 
sible to seal off from an evacuating system; 
the tube thereby has been made as portable 
and as easy to use as an X-ray tube. 

Electrons are released by the heated tung- 
sten filament, or cathode, at relatively low 
velocity—a matter of a mile or two per sec- 
ond. Between the cathode and the anode— 
the “window” and the copper tube which 
serves as a shield—there is impressed up- 
wards to 350,000 volts of direct current. 
This causes the electrons given off by the 
filament to speed up to an average velocity 
of 150,000 miles per second or more, de- 
pending upon the voltage, within the short 
space of about one inch between the cathode 
and the copper tube shield. Having attained 
this high velocity, the electrons coast the 
rest of the way through the highly evacuated 
tube and pass through the anode, or window, 
and into the atmosphere with but slight dim- 
inution in velocity. 

The nickel window is soldered to a disk 
of invar, an alloy which expands the same 
amount as does glass when heated. The in- 
var disk, in turn, is fused to the glass tube, 
thereby making the seal air tight. The thin 
piece of nickel itself could not withstand the 
atmospheric pressure of one hundred pounds 
—the difference between the outside air and 
the almost perfect vacuum within the tube— 
so it is reinforced with a honeycomb struc- 
ture of molybdenum metal, a design that 
affords a maximum of strength with a mini- 
mum of cross-section area. 

If the tube is operated in a darkened 
room, a hum is heard and the window of the 
tube is seen to be surrounded by a ball of 
purplish haze, about two feet in diameter 
with 350,000 volts and more or less depend- 
ing upon the voltage. This glow, which 
shows the penetration of the cathode rays in 
air, results from the air being ionized or 
broken up by the rays or electrons. The 





penetration of the rays depends not only 
upon the voltage but upon the density of the 
substance they strike, so that with most 
solid substances the penetration is slight, 
and with dense metals almost negligible. 

One of the most startling experiments 
performed with the new tube has been the 
production of a yellow compound when the 
rays are passed through acetylene gas. This. 
compound, similar to that produced in very 
small amounts by radium treatment of the 
colorless gas, can be produced in relatively 
large quantities with the cathode ray tube, 
either as a light, fluffy powder or as a var- 
nish-like film on substances within the gas 
chamber, depending upon the electrical con- 
ditions. The compound has been found to 
be insoluble in all the many chemicals so 
far tried. It seems, therefore, that a use 
may be found for it as a protective coating 
for metals, to which it adheres tightly. 
Other substances, such as castor oil, can also 
be solidified by exposure to the rays. 

In ascertaining the effect of the rays on 
living tissues, small circular areas of the ear 
of a gray rabbit were subjected to short ex- 
posures to the rays. Exposure of a tenth 
of a second caused a temporary loss of hair 
over that area. When the exposure on an- 
other area was increased to one second a 
scab was formed. When this fell away it 
took the hair with it, and weeks later the 
area became covered with a profuse growth 
of longer, snow-white hair. Exposure for 
a minute resulted in the formation of a scab 
on each side of the ear. A hole was left 
in the ear when the scabs fell away, and the 
edge later became fringed with white hair. 
In other experiments, bacteria and flies were 
killed almost instantly by the rays. 

A crystal of calcite, a colorless and trans- 
parent mineral, glows with a bright orange 
light if subjected to the rays, and the glow 
of cold light continues for hours. The glow 
comes from an area very near the surface of 
the crystal, since the rays penetrate but lit- 
tle into the substance. Immediately after 
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the crystal has been rayed, numerous bluish- 
white sparks or scintillations can be noticed 
beneath the surface of the crystal; these are 
electrical explosions, the result of the bom- 
bardment of the atoms in the crystal by the 
high-speed electrons. 

Granite, a mixture of several minerals, 
glows with several brilliant colors, some of 
the colors fading away immediately and oth- 
ers remaining for some time. Numerous 
other substances can be made to change in 
color, some permanently and others for a 
short time. 

The commercial possibilities of the tube, 
still a laboratory development, are unknown, 
but it is expected that the tube will be in- 
valuable in scientific investigations regard- 
ing electronic phenomena. 





FIRST PHYSICIANS’ HISTORY 
WRITTEN BY PHYSICIANS TO BE 
PUBLISHED 


What is said to be the first comprehen- 
sive history of the activities of the medical 
profession, as distinguished from a history 
of medicine, from the earliest times to the 
present day, a work as broad in its outline 
of the subject as H. G. Wells’ “Outline of 
History” and of which many chapters have 
been contributed by eminent physicians 
themselves, is about to be published through 
the efforts of the Physicians’ Home, Inc., 
the headquarters of which are in the Times 
Building, New York City. 

This announcement was made recently by 
Charles Capehart, who is directing the cam- 
paign of the home for a $2,000,000 endow- 
ment fund, and who outlined the scope of 
the work which, under the title of “A His- 
tory of the Physician,” is in five parts and 
is being edited by Arthur Selwyn-Brown, 
B.Sc., M.A., Ph.D., LL.D., whose previous 
literary efforts and wide experience in the 
fields of science and exploration in behalf 
of the British government have, it is felt, 
peculiarly fitted him for the ambitious task. 
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Dr. Brown, who has contributed historical 
and biographical writings to numerous en- 
cyclopedias, including Nelson’s New Inter- 
national and Larden’s, and is the author of 
“A History of Prices, the Psychology of 
Evaluation,” “The History of Science” and 
other works, as well as a writer for many 
magazines and newspapers, including the 
New York Times, Herald-Tribune and New 
York American, in his preface to “A His- 
tory of the Physician” asserts that the prac- 
tice of medicine has recently been definitely 
traced by scientists as far back as the Stone 
Age. 

“Primitive man hundreds of thousands of 
years ago was attended in his sickness by 
men who were expert in medicine,” declares 
Dr. Brown. “Recent studies of the cave 
bones discovered in Europe show that frac- 
tures were well set and that many surgical 
operations were carried out by the surgeons 
of the Stone Age.” 

No works about physicians have up to 
now been written, like those of Plutarch, 
dealing with the lives of distinguished per- 
sonages in classical times, nothing like 
Smiles’ “Lives of the Engineers,” nor books 
corresponding to those of Ruskin on the 
work of artists and architects, nor biograph- 
ical studies like those of Lords Campbell and 
Birkenhead on the great jurists of England. 
“The History of the Physician” is intended 
to remedy the omission and to trace the his- 
tory of the doctor’s labors from the remotest 
times to the present, so as to show how the 
basic principles of modern medical science 
were established, not in one age or country, 
but by the co-operation of medical men in all 
parts of the world, patiently laboring over 
long periods of time. 

“A History of the Physician” is to con- 
tain biographies of outstanding practitioners 
since classical times, as well as of prominent 
American physicians of the past century, 
and one of the most important features of 
the work is a series of sketches, contributed 
by recognized contemporary authorities in 
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the several lines, of the men who have aided 
most in bringing about the present efficient 
methods in special branches of medicine. 

Dr. Brown acknowledges the co-operation 
he has received from the profession and 
states that every member consulted has ex- 
pressed his hope that the book may prove 
invaluable to all interested in the physician 
and serve as a text book for students who 
are desirous of studying the history of medi- 
cine and tracing its evolution. It is believed 
that its subject matter will prove of intense 
and fascinating interest not alone to the lay- 
man, to whom it will afford a new concept 
of the physician’s struggles, sufferings, and 
sacrifices in the cause of humanity, triumphs 
and rewards, but that the professional read- 
er will derive from his studies of the work 
of physicians of yesterday, before yesterday 
and in the remote past, new guiding princi- 
ples and a wider scope of thought in the pur- 
suit of further medical knowledge. 

It is announced by Mr. Capehart that the 
proceeds from subscriptions for “A History 


of the Physician” are to be devoted to in. 
creasing the endowment fund for the Phy- 
sicians’ Home and that several large sub. 
scriptions fer copies of the work, the edj- 
tion of which is to be limited, have already 
been received from wealthy persons. The 
nominal price placed on the book is $15, but 
several persons have subscribed sums as 
large as $500 for it. 


EDITORIAL COMMENT 


This laudable movement should have its 
counterpart in different sections of the coun- 
try, where indigent, but worthy, fellow-prac- 
titioners could have access to homes of tran- 
quillity so justly earned. 

Faithful service, cheerfully given, often at 
great sacrifice, with little or no thought of 
compensation, should be rewarded, and it is 
to be hoped that men who found our uni- 
versities, our libraries and playgrounds will 
set aside a small portion of their benevolence 
to make possible a contented sunset to those 
who gave of themselves to the utmost. 
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Cholecystography.—In Stanford Medical 
Department they have used sodium tetraiodo- 
phenolphthalein exclusively for a period of 
eight months, giving it both in pill form by 
mouth and in solution by intravenous injec- 
tion. In the oral method one 5-grain stearin- 
coated pill for each 10 pounds of body weight 
is given about 6 Pp. M., after a light dinner, 
patient instructed to take plenty of water with 
the pills, to lie down and take nothing more by 
mouth. Out-patients having a complete gas- 
tro-intestinal series taken, routinely take the 
pills on the evening of the first day of the ex- 
amination. The first gall-bladder films are 
taken at the time of the twenty-four-hour 
gastro-intestinal film. Dr. Cheney has found 
cholecystography by means of the pill to be 
unreliable except for the visualization of the 
normal gall bladder. 

Intravenous solution is prepared by dissolv- 
ing 3 grams of the dye in 50 cc. of distilled 
water and autoclaving for twenty minutes. 
The gravity method has been used for injecting 
the solution, a salvarsan cylinder with a long 
tubing being used. A two-way connection and 
intravenous needle are attached and normal 
saline at body temperature is allowed to run 
through till all the air is expelled. The solu- 
tion of dye is filtered through a medium filter 
paper and added to about 10 c.c. of the saline 
solution in the cylinder. Special care is used 
to make sure that the needle is in the vein. 
About ten minutes is taken for the injection 
and the dye washed out of the apparatus with 
about 25 c.c. of saline solution at body tem- 
perature. The dye is injected at about 5 Pp. m. 
The patient goes without supper but receives 
fluids up until midnight. The film is made at 
8 the following morning, after which a meal 
rich in fats is taken by the patient, another 
film being made at 11 o’clock. 

F. B. SHEetpon, M.D. 

The Technic of Administration of Sodium 
Tetraiodophenolphthalein in Cholecystography. 


Garnett Cheney. Calif. and West. Med., Oc- 
tober, 1926, p. 492. 





Unusual features in Paget’s disease.—This 
report is based on personal observation of 50 
cases of Paget’s disease, a few unusual obser- 
vations prompting the report. Paget’s pro- 
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duces a characteristic picture when it involves 
the skull. Numerous instances of “mono- 
steitic” involvement are cited, to which the 
author adds three cases, one of the tibia, one 
of the right innominate, and one involving the 
sphenoid bone. A few cases in the series de- 
serve special comment. One was the occur- 
rence of a pronounced and generalized Paget's 
in a boy 16 years old, presenting a character- 
istic appearance. The same patient had a 
spontaneous fracture of the humerus. An- 
other case was one of marked destructive bone 
changes on the frontal and parietal bones, 
Two cases showed an associated calcification 
of the membranes within the skull, calcified 
falx cerebri. The article is well illustrated by 
radiographs of the condition. 


L. R. SANTE, M.D. 


Paget’s Disease. Herman B. Philips. Jour. 
Bone and Joint Surg., July, 1926, p. 643. 





Intra-oral cancer.—The best practical 
means of treating cancer at the present time is 
by surgery and irradiation. Slightly advanced, 
strictly intra-oral lesions may be removed 
surgically. Advanced and inaccessible lesions 
should be treated with radon. The authors 
claim that in order to be successful at least 
1,000 mc. should be concentrated in the lesion. 
They recommend two methods of treatment— 
surface irradiation and intra-tumoral radia- 
tion. Tumors more than 3 cm. in diameter, or 
near vessels or bones, to be treated by surface 
irradiation ; smaller and well localized growths 
may be treated by the intra-tumoral method. 
Tumors of tongue and soft palate are treated 
by surface irradiation. Cross-fire radiation 
should be utilized when possible. In surface 
radiation, the applicator should fit the lesion, 
and the application be not less than 1,000 mc. 
This is screened with 2 mm. of silver and ap- 
plied for 15 minutes. 

In intra-tumoral radiation, small glass tubes 
containing from 0.5 to 1 mc. of radon are 
buried 1 cm. apart evenly throughout the 
growth by means of an obturator and sterile 
needle. 

Distance irradiation for cervical lymph 
nodes is carried out about as follows: blocks of 
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soft wood 4X 4X4 cm. are used as radon 
applicators. The blocks are strapped to the 
skin and a flat metal box holding from 20 to 
50 tubes, containing from at least 500 to 1,000 
mc. of radon, is strapped to the blocks. At 
this 4 cm. distance 7,000 mc. hours may be 
given. 

General results, assuming that 17 untraced 
patients are dead, are as follows: total mor- 
tality 63.3 per cent ; 20 (35.7 per cent), out of 
the total of 56 cases reported, have been well 
for periods of from 3 to 5 years. 

The authors conclude as follows: “For the 
best results in intra-oral cancer, at least 1,000 
mc. of radon must be available, while experi- 
ence in its use would appear to be necessary.” 


C. H. DeWitt, M.D. 


Radon (Radium Emanation) in the Treat- 
ment of Intra-oral Cancer. Frank E. Simpson 
and Roy E. Flesher. Ill. Med. Jour., October, 
1926, p. 305. 


Measures for reduction of congenital dis- 
location of hip.—The report is based on 310 
cases of congenital dislocation of the hip— 
the most recent of the series being of five 
years’ duration. Of 266 cases traced to a con- 
clusion, 103 cases, or 39 per cent, remained in 
the acetabulum—40 cases maintained a suffi- 
ciently satisfactory position to give a good 
functional result. 

The importance of the age of the patient is 
brought out very clearly in the study. It was 
found that the earlier the dislocation was dis- 
covered and reduced, the greater the percent- 
age which remained permanently in place. The 
routine examination of all newborn babies for 
this deformity is recommended. The Hibbs 
table, manipulation without table, and open re- 
duction were methods employed. In 23 in- 
stances reduction could not be effected by any 
means. In only seven cases did the X-ray in- 
dicate a perfect anatomical result. The func- 
tional result usually was better than the X-ray 
would indicate. 

The authors’ conclusions are as follows: 

“l. In any large series of cases of con- 
genital dislocation of the hip as now seen, 
success by closed reduction can be expected in 
only about 50 per cent. 


ABSTRACTS OF CURRENT LITERATURE 








83 


“2. These results could be improved upon 
if more of the cases were treated early, and 
every effort should be made to bring this about. 

“3. The other factors chiefly responsible 
for the failures are such that we cannot hope 
to overcome them by any method of closed re- 
duction. 

“4. In many cases the presence of these 
factors can be suspected but can be determined 
definitely only by open operation. 

“5. The number of open reductions in this 
series is too small to justify any general con- 
clusions. We are not yet prepared to an- 
nounce the results in a larger subsequent 
series, but we are quite certain that many of 
these cases, although reduced and stable, have 
a considerable degree of limitation of motion 
which has been present for a number of 
months. 

“6. We believe that practically every con- 
genital dislocation of the hip within a reason- 
able age limit can be reduced by open opera- 
tion and in that way improved. 

“The results in this series of cases compel 
us to believe that a much larger percentage 
should be reduced by open operation than 
were so treated.” 


L. R. Sante, M.D. 


Congenital Dislocation of the Hip. Ben- 
jamin P. Farrell, Herman L. Von -Lackum, 
and Alan De F. Smith. Jour. Bone and Joint 
Surg., July, 1926, p. 551. 


Influence of bowel irritation.—It has long 
been recognized that irritations and inflamma- 
tions of the bowels, especially the large bowel, 
refer their pain and other symptoms to various 
places in the upper part of the tract. There 
are few, if any, instances of symptoms being 
referred to a lower part of the tract. There 
has been, and still is, a strong tendency to di- 
agnose as gastric diseases symptoms that are 
only reflex evidence of bowel irritation. 

This tendency of the bowel reflex to tighten 
the plyorus entails many evils. Emptying time 
suffers. The presence of barium in the 
stomach after four or five hours, in the ab- 
sence of obvious ulcer, gall-bladder disease, or 
other local pathology, is in itself highly sug- 
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gestive of bowel irritation. Retention does 
not give the stomach proper time for rest. 
There is thus, not only (1) a delayed emptying 
time; (2) the loss of the rest period; (3) the 
prevention of duodenal regurgitation, but we 
have also (4) a secretion retention. The pep- 
tic glands secret hydrochloric acid in a given 
amount and rather constantly, but it piles up 
in amount if the outlet of the stomach is not 
functioning as it should. For years it has been 
taught that there is a “classical syndrome” for 
ulcer. With pylorospasm and secretion reten- 
tion present, it is easy to understand how there 
can be such irritations when the stomach is 
empty, and also that pain will be present that 
can be relieved with alkalies. These patients 
find great relief by management that quiets 
bowel irritation. Bowel irritation can upset 
the entire tract. I believe that its effect is 
felt mainly in the ulcer-bearing region, and 
that we have every reason to look upon it with 
grave suspicion as a prolific cause of peptic 
ulcer. 
F. B. SHetpon, M.D. 


Some Observations on the Influence of 
Bowel Irritation over the Gastric and Duo- 
denal ‘Region. R. M. Clarke. Calif. and 
West. Med., October, 1926, p. 480. 


Legg-Perthes’ disease.—A boy 8 years of 
age, born in the United States, applied for 
treatment in June, 1925. The first time his 
mother had bathed him she had noticed that 
his left leg seemed weaker than the right. He 
was late in walking and the weakness of the 
left leg persisted; a definite limp developed 
and after a time there was some pain. Two 
years before examination the child burned the 
front of the left thigh without being conscious 
of it, the burn taking six months to heal. The 
result of a careful study was as follows: 
Blood, including Wassermann, was negative ; 
urine negative; general physical examination 
negative with exception of lumbar spine and 
left thigh. X-ray examination showed spina 
bifida occulta of fifth lumbar and the sensory 
disturbances were thought to be due to “ra- 
diculitis” of first, second, third and fourth 
lumbar nerves, possibly having something to 
do with spina bifida. Physical examination of 
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hip and leg showed the left side to be smaller 
and shorter than the right. X-ray examination 
revealed a flattening of the head of the femur 
and an irregularity of the neck similar to that 
seen in Legg-Perthes’ disease. Open operation 
was performed and pieces excised for micro- 
scopic examination. At operation the head of 
the bone was found to be composed of car- 
tilage apparently still well intact but in which 
ossification had not taken place—areas of de- 
struction and bone replacement were noted. 
No sign of inflammation was found. 

From an examination of the microscopic 
sections Dr. Phemister concludes: “The 
changes in the epiphysis in this case are both 
degenerative and reparative, the degeneration 
affecting the deeper portions of the cartilage 
and apparently most of the bone. Absorption 
has taken place in both the damaged cartilage 
and bone and there is marked degeneration 
and replacement, particularly of bone, without 
existing evidence of inflammation. The find- 
ings favor the view that the condition is the 
result of circulatory disturbance and _ they 
speak against inflammation. Of course, the 
process is of long standing and the inflamma- 
tory signs may have long since disappeared. 
My opinion is that, despite the early age of 
onset, the condition should be regarded as 
Legg-Perthes’ disease.” 

L. R. Sante, M.D. 


An Unusual Case of Legg-Perthes’ Disease. 


Frederick C. Kidner. Jour. Bone and Joint 
Surg., July, 1926, p. 565. 


Effect of roentgen rays on nervous sys- 
tem.—In order to study the local effect of 
roentgen rays on the central nervous system, 
the author used the vital staining method. 
White mice were hypodermically injected with 
1.5 c.c. of 1 per cent trypan blue solution, 
every five to seven days, receiving a total of 
2% to 3% c.c.; part of the dye was injected 
before, the rest after, the exposure. A thor- 
ough study of the untréated but injected ani- 
mals furnished the necessary data for com- 
parison. Unfiltered radiation (quality Bauer 
9) at 23 cm. distance was used; a dose of 3 
Sab. corresponded to 12 to 18 minutes’ ex- 
posure. The rays reached the head only; the 
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rest of the body was carefully protected by 
lead rubber. On the sixth day after treat- 
ment, a severe conjunctivitis appeared; after 
two weeks, epilation and sometimes erosion 
occurred; a few mice died; the majority were 
killed with ether between the fourth and sixth 
day. Brain, spinal cord and inner organs were 
taken out, fixed in 10 per cent formol solution, 
and the frozen sections stained with cochineal 
or alum-carmin. As principal change after 
irradiation, an increase of vital stained histo- 
cytes and the appearance of blue stained drops 
in the endothelium of the blood vessels could 
be noticed. The spinal cord presented the 
same changes but to a lesser degree. By irra- 
diating the body and covering the brain care- 
fully, these described changes could not be re- 
produced. It is evident, therefore, that the ob- 
served effect is due to the direct exposure of 
the nervous system. 
E. A. Poute, M.D. 


Effect of Roentgen Rays on the Central 
Nervous System. A. Rachmanow. Strahlen- 
therapie, 1926, XXII, 318. 


Mediastinal tumors. — Seventy cases of 
mediastinal tumors observed during the last 
thirteen years in the “Samariterhaus, Heidel- 


berg,” are discussed in this paper. In thirty- 
five patients the diagnosis was microscopically 
verified. Twenty patients lived longer than 
two years; of these, there were six cases of 
Hodgkin’s, two of malignant struma, one of 
hyperplastic thymus, five of malignant tumors 
(clinically diagnosed only). Sixteen patients 
lived longer than three years; of these, there 
were five cases of Hodgkin’s, two of sarcoma, 
one of carcinoma (histologically diagnosed ) ; 
two of malignant. struma, one of hyperplastic 
thymus, five of malignant tumors (clinically 
diagnosed only). Seven patients lived longer 
than five years; of these, there was one case 
of Hodgkin’s, one of sarcoma, one of carci- 
noma (histologically diagnosed), four of ma- 
lignant tumors (clinically diagnosed only). 
Twenty patients are still under treatment, five 
of whom are working. Roentgen examination 
of the chest is negative. One of the five pa- 


tients at present working is a case of meta-. 


static sarcoma (primary tumor in the testicle) 
that has been four years under observation. 
The other four cases (malignant tumors with- 
out specific. diagnosis) have been under ob- 
servation for one, two, and six years, respec- 
tively. Nine patients are able to work but 
still present positive roentgen-ray findings; 
the remaining six patients are unable to work 
and have clinical symptoms of the disease. 

In conclusion, the fact is emphasized that 
not in a single case of mediastinal tumor is it 
possible to give a definite prognosis. There- 
fore, all patients except those with pronounced 
cachexia should be treated by radiation. At 
least 50 per cent of the erythema dose seems 
to be required for response ; no definite dosage 
can be given, since each case has to be consid- 
ered individually. 


E. A. Ponute, M.D. 


Regarding the Roentgen-ray Treatment of 
Mediastinal Tumors. J. Schaaff. Strahlen- 
therapie, 1926, XXIII, 297. 


Light biclogy.—This is an excellent criti- 
cal review of the biological problems in light 
therapy, and is heartily recommended for 
study in the original text. 


E. A. Ponte, M.D. 


Old and New Experimental Investigations 
Regarding the Effect of Light. H. Meyer. 
Strahlentherapie, 1926, XXIII, 369. 


Bone lesions.—This is the second of a 
series of papers dealing with the subject of 
periosteal lesions. 

Latent and healed bone lesions.—Cases are 
reported as revealed by X-ray taken for some 
other cause, a case of an unsuspected chon- 
droma in the lower end of the femur being 
cited. A certain group give a history of 
trauma but no evidence of fracture, while an 
X-ray plate taken at the time fails to disclose 
any evidence of fracture but shows other pa- 
thology. An example is cited of a man who 
sprained his knee. X-ray examination re- 
vealed a tumor in the bone of the epiphysis ot 
the femur, at first thought to be a giant cell 
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tumor but revealed by operation to be a large 
bone cyst. Bone cysts are rare in the epiphy- 
sis and usually occur before 18 years of age. 
Another instance is cited of a girl who 
sprained her ankle. X-ray examination re- 
vealed a central lesion of the shaft of the tibia 
undergoing ossification—the most common 
lesions to undergo spontaneous ossification are 
bone cysts. Up to the present time, in an 
individual with no previous symptoms, an X- 
ray plate taken because of recent injury has 
never revealed a giant cell tumor, a sarcoma, 
or a metastatic tumor. When the injury has 
been associated with a fracture, cysts and 
metastatic tumors have been found. 

Pathologic fractures—One hundred thirty 
cases of pathologic fracture have been noted in 
1,000 bone tumors. Where these fractures 
have occurred without previous pain, swelling, 
or loss of function in the bone involved, the 
lesions responsible have been bone cysts or 
metastatic tumors. Although the appearance 
may be the same, metastatic tumors are more 
common on adults, and bone cysts under 18 
years of age. There are exceptions to both. 
An instance is cited in which a woman 50 
years of age fell and fractured both bones of 
a leg. X-ray examination revealed a patho- 
logic fracture through a central tumor of the 
tibia—showing expansion and thinning of the 
cortex. Exploratory incision revealed a bone 
cyst. Pathologic fracture occurs in all types 
of bone lesions—these occurrences then cannot 
be considered as diagnostic of the lesion. If 
not preceded by pain or swelling they are 
probably due to bone cyst or metastatic tumor 
—no instance can be found where a pathologic 
fracture was the first indication of sarcoma or 
giant cell tumor. 

Relation of bone lesions to trauma.—When 
we go over the evidence—which is getting 
larger and more accurate every year—we can 
feel gratified that the previous conceptions of 
the relation of trauma to lesions of bone are 
being confirmed. 

Bone cysts.—All evidence is against trauma 
as a cause of bone cyst. In fully 40 per cent 
of all patients coming under observation be- 
cause of fracture, the cyst is already present 
on the X-ray plate. Osteitis fibrosa, the un- 


derlying pathology of bone cysts, is undoubt- 
edly an inflammatory process. It tends, like 
all other inflammatory processes, to spontane- 
ous healing, but its cause has not yet been 
found. 

Giant cell tumor.—Here evidence suggests 
strongly that trauma may be a factor. An in- 
stance is cited where, after injury to the knee, 
a giant cell tumor developed in the condyle of 
the femur. X-ray examination showed a nor- 
mal bone after injury and a slow progressive 
development for nine weeks—proved by opera- 
tion. Codman and others are of the opinion 
that giant cell tumors are due to hemorrhage 
into the bone in the cancellous tissue of the 
epiphysis. This leads to disorganization and 
complete destruction of the bone and a gran- 
ulation tissue forms, filled with foreign-body 
giant cells. 

Chondroma—myxoma.—There is no evi- 
dence that trauma has any relation to these 
growths. Chondromas are evidently congenital 
residues ; myxomas are degenerative processes 
in chondromas. When they occur in the 
epiphysis of adults they are difficult to diag- 
nose from giant cell tumor, but when one ob- 
serves a central tumor of the shaft in an adult, 
one should always bear in mind chondroma, 
myxoma, metastatic tumor and myeloma. 

Sarcoma.—The majority involve the entire 
bone ; most are periosteal in origin. A certain 
type of central sarcoma does, however, occur; 
the majority of these are myxosarcomas or 
chondrosarcomas. Undoubtedly there are two 
types of periosteal sarcoma; one associated 
with ossification, the other merely fibrosarcoma 
unassociated with ossification, which may per- 
forate into the haversian system and produce 
marrow tumors without any changes in the 
cortical bone to be seen in the X-ray examina- 
tion. 

Diffuse sarcoma.—Two distinct types are 
revealed by the X-ray: the sclerosing type, 
which may be associated with excessive perios- 
teal bone formation, and the osteoporotic type, 
which rapidly becomes destructive. The 
sclerosing type is well known and most fre- 
quent ; the osteoporotic type is rare and resem- 
bles atrophy from disuse but occurs without 
disuse and in the shaft. Nothing else gives 
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this appearance to the X-ray except, rarely, 
multiple myeloma. 

Trauma and sarcoma.—Evidence suggests 
relation of trauma to sarcoma. 

Sarcoma and fracture.—There is one verified 


example of sarcoma that succeeded a fracture 


_yery rare. The trauma that produces a 
fracture rarely is followed by malignancy. 
Chronic irritation and cancer.—It is now 
accepted that chronic irritation is one of the 
causes of cancer and that a single or repeated 
trauma is one of the causes of sarcoma, but 
there are other undiscovered causes also. 
Central single lesions of the shaft in chil- 
dren under 18.—This practically means a bone 
cyst; there are very few central giant cell 
tumors at this age; multiple myeloma (coming 
under observation as a single lesion) may oc- 
cur rarely. If there is a fracture through the 
cyst, treat it as a fracture; if union does not 
occur in six weeks, explore, because of pos- 
sibility of giant cell tumor. Giant cell tumor 
requires thermal and chemical cauterization 
after curetting. If no fracture has occurred, 
watch with repeated X-ray examinations. If 
deformity results and ossification is slow, op- 
erate. Bone cysts have the following gross 
appearances: (1) Bone shell and fluid; (2) 
bone shell, connective tissue lining and fluid; 
(3) bone shell, mass of fibrous connective 
tissue without minute cysts or with minute 
cysts (polycystic). In the thick connective 
tissue lining or in the solid mass there may 
be red areas which under the microscope re- 
semble giant cell tumor. The connective tissue 
lining may be covered with a white snow of 
calcium deposit. The fluid may be clear or 
cloudy. The bone cyst needs neither chemical 
nor thermal cauterization. It insures more 
rapid ossification if the connective tissue with- 
in the bone shell is removed and the shell is 
fractured or crushed. Giant cell tumor has 
entirely different gross appearance. The cav- 
ity of the bone is filled with a hemorrhagic, 
cheesy material, which bleeds like edematous 
granulation tissue, and the bone shell bleeds 
when it is curetted. There may be a cavity 
filled with blood, with this friable, red granu- 
lation tissue lining the bone shell. This tumor 
needs thermal and chemical cauterization after 
curetting. In central lesions of the shaft in 


children the chances of giant cell tumor are so 
small that it is not advisable to give X-ray or 
radium treatment. Cases so treated have not 
shown any greater or more rapid ossification. 

Central lesions of the shaft in adults —The 
majority of these are chondromas, myxomas, 
metastatic tumors, myelomas and _ possible 
chondrosarcomas; rarely latent bone cysts. 
The author has never seen a giant cell tumor 
in the shaft of an adult bone. One is justified 
in using radiation therapy first in central 
lesions of the shaft of the bone in adults; if 
there is no response under treatment, operate. 

L. R. Sante, M.D. 


How to Diagnose and Treat a Bone Lesion: 
I—Central Lesions. Joseph Colt Bloodgood. 
Jour. Bone and Joint Surg., July, 1926, p. 471. 


Roentgen therapy of hemorrhage of the 
retina.—The successful treatment of hem- 
orrhagic glaucoma induced the author to try 
it out in cases of hemorrhage in the retina, of 
tuberculous, arteriosclerotic, luetic, and trau- 
matic origin. <A filter of 4 millimeters of 
aluminum or 14 millimeter copper was used; 
a total of 2 to 2% full doses were given, ac- 
cording to the fractional dose method, at in- 
tervals of eight days (no other data pub- 
lished). In five cases prompt resorption of 
the hemorrhagic infiltration occurred. 

E. A. Poute, M.D. 


Treatment of Hemorrhagia in the Retina 
with Roentgen Rays. R. Hessberg. Strah- 
lentherapie, 1926, XXIII, 313. 


Nerve supply to bones.—The influence of 
the nervous system upon the nutrition of the 
tissues of the body is well recognized. What- 
ever the cause, it is true that abundant clinical 
evidence is found to show that certain nu- 
tritional changes occur which are termed 
trophic. Little precise knowledge is available 
about the nerve supply to bone. It is reason- 
able to suppose that bone cells, like other body 
tissues, also have nerve supply or influences 
which have a definite relation to the nutrition 
of the cell. 

Four cases are described in detail, present- 
ing definite and distinct bone changes in asso- 
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ciation with lesions of the lower nervous tract 
—inasmuch as the bone changes could be ac- 
counted for only through a disturbance in the 
nerve influence, it has been termed “trophic 
osteopathy.” This condition has not been 
heretofore described, to the writer’s knowl- 
edge. X-ray examination revealed a decrease 
in size of the metatarsal bones, with a tend- 
ency to spindle-shaped appearance and com- 
plete disintegration of the distal end of the 
fifth metatarsal. 

Mumford says: “In a consideration of 
these cases as a whole several things are to be 
noted. All represent an involvement of those 
nerve elements which make up the superficial 
peroneal nerve. Not only is the etiological 
factor different in each case, but the level of 
the lesion is also different. The first case fol- 
lowed an anterior poliomyelitis and therefore 
was a cord lesion involving the nerve cells. 
The second case resulted from a dislocation 
between the twelfth dorsal and first lumbar 
with pressure upon the cord, which may have 
affected the nerve cells or the roots. The third 
case followed a bullet wound through the thigh, 
which injured the trunk of the sciatic nerve. In 
the last case, which was caused by a deep cut, 
the branch of the nerve alone was involved, 
the paralysis of the foot being due to the cut- 
ting of the tendons rather than to the loss of 
nerve supply to the muscles.” 

Every case of paralysis of the superficial 
peroneal nerve in which a callosity develops 
beneath the fifth metatarsal should be care- 
fully studied for any bone change, a change 
which can be termed “trophic osteopathy.” 


L. R. Sante, M.D. 


Trophic Osteopathy. E.B. Mumford. Jour. 
Bone and Joint Surg., July, 1926, p. 601. 


Osteomata.—Osteomata assume “a cauli- 
flower shape and are characterized by a large 
amount of new bone laid down in a symmetri- 
cal manner with a very definite border and no 
evidence of invasion.” 

Three cases are reported in detail in which 
such growths at the lower end of the tibia en- 


croached upon the fibula, causing thinning of 
that bone. One case is illustrated by roent- 
genogram showing a very unusual type of in- 
volvement with thinning of fibula before 
operation—and re-establishment of normal 
thickness of shaft after operation. 


L. R. Sante, M.D. 


Osteomata of Lower End of Tibia. Edwin 
Weinberg. Jour. Bone and Joint Surg., July, 
1926, p. 562. 


Accessory tarsal bone.—Supernumerary 
bones about the foot are very common, 
Amongst those best known and occurring with 
the greatest frequency are: 

1. Os trigonum, which is placed close to 
the posterior superior border of the astragalus. 

2. Os peroneum, which is located just pos- 
terior to the base of the fifth metatarsal bone 
and underneath the cuboid. 

3. Os vesalianum, which is in close contact 
with the inferior lateral border of the base of 
the fifth metatarsal and follows closely the 
outline of the main bone. 

4. Accessory scaphoid, which is also known 
as os tibiale or os tibiale externum, though the 
latter two terms are undesirable. It would 
seem best to differentiate these two conditions. 

Attention is called to the ease with which 
an accessory scaphoid may be mistaken for a 
fracture of the tubercle of the scaphoid. Sev- 
eral cases were operated on and the accessory 
bones were removed. It was found that the 
tibialis posticus completely covered the acces- 
sory bone. 

The author’s conclusions are as follows: 

“1. Supernumerary bones about the ankle 
are of frequent occurrence. 

“2. Their existence is of considerable 


medico-legal importance, as they have been 
mistaken for fractures. 


“3. The particular importance attaching to 
the presence of the accessory tarsal scaphoid 
lies, not in the presence of this accessory bone 
per se, but in the fact that it indicates an 
abnormal insertion of the tibialis posticus ten- 
don, which produces a ‘weak foot’—the tendon 
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being entirely or mainly inserted into the 


scaphoid. 
“4. No special sensitiveness on pressure is 


associated with the accessory tarsal scaphoid. 

“S Some of these patients come for ex- 
amination because of the prominence in the 
position of the scaphoid without additional 


symptoms. 

“6. This condition probably accounts for 
many of the failures in treating weak feet ac- 
cording to conventional methods. 

“7, Removal of the accessory scaphoid 
bone and the prominent portion of the scaph- 
oid is indicated in many cases. 

“8. Astragaloscaphoid arthrodesis is de- 
serving of another trial with better technic.” 

The author states his indebtedness to Dr. P. 
W. Roberts, Chief of the Second Division at 
the Hospital for Ruptured and Crippled, for 
his interest and the privilege of operating on 


these patients. 
L. R. Sante, M.D. 


The Significance of the Accessory Tarsal 
Scaphoid. Isadore Zadek. Jour. Bone and 
Joint Surg., July, 1926, p. 618. 


Roentgen sterilization and pregnancy.— 
The author relates the history of a 28-year-old 
woman suffering from Parkinson’s disease. 
She married in 1921; before her marriage 
there were two miscarriages; after marriage, 
two interruptions of pregnancy upon advice 
of a neurologist were carried out; one preg- 
nancy came to term and a normal child was 
delivered in December, 1922. 

There followed two more interruptions of 
pregnancy, the last on May 4, 1925. The pa- 
tient then consented to roentgen sterilization, 
done in one sitting on May 13, 1925. About 
37 to 40 per cent S.U.D., with deep therapy 
radiation, was given to the ovaries. Marital 
relations were taken up again on June 1, 1925. 
The patient had one menstrual period, on June 
4, followed by amenorrhea, and she noticed 
soon that she was pregnant again. A normal 
child was born on March 26, 1926, weight 
3,750 grams; no breast feeding was done; the 
woman has not menstruated since. It is con- 
cluded that an irradiated follicle burst and 


conception took place. No injury to the child 
has so far been detected. Reviewing the lit- 
erature on the subject, it seems that irradiation 
of the male generative cells is much more dan- 
gerous to the offspring than exposure of the 
ovaries. 

E. A. Pou te, M.D. 


Normal Development of Embryo after 
Roentgen-ray Sterilization. M.  Bolaftio. 
Strahlentherapie, 1926, XXIII, 288. 


Biological effect of hard roentgen rays.— 
After discussing the theory of the direct and 
indirect effect of radiation upon tumor cells, 
the authors report their own experiments, un- 
dertaken in order to explain certain discrep- 
ancies between the observations made i vivo 
and in vitro. The radiation used was 190 
K.V., 8 ma., 4.0 Al., 26 cm. F.S.D., the mini- 
mum wave length equal to 0.085 Angstrom, 
H.E.D. equal to 500 R. 

The following conclusions were reached: 
Human epithelium and the skin of adult mice 
are considerably less sensitive to roentgen 
radiation in vitro than in vivo. This is proved 
in observations of transplants of such tissue. 
Under certain conditions the transplant of the 
skin of the mouse exerts a poisonous effect 
after irradiation in vitro. As a working hy- 
pothesis, it is suggested that chemical changes 
of intercellular substances be regarded as es- 
sential for the roentgen-ray effect; the direct 
change of the cell of secondary importance. 

E. A. Ponte, M.D. 


A Contribution to the Mechanism of Effect 
of Hard Roentgen Rays. J. Rahm and W. 
Koose. Strahlentherapie, 1926, XXIII, 195. 


Electrical characteristics and roentgen- 
ray output.—In this well illustrated paper, 
the authors present valuable data on the 
relation between the electrical characteristics 
of the apparatus and the energy output of the 
X-ray tube. A transformer with mechanical 
disk rectifier was used in all investigations 
(Radiotransformer, Koch & Sterzel, Dresden). 
The primary potential and current curves and 
secondary current curve were taken with 
the oscillograph, and the secondary potential 
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with the Seemann spectograph. At the same 
time the Siemens dosimeter and the ionometer 
(Wulf) measured the radiation. The useful- 
ness of the automatic potential regulator 
(system Thoma) was also studied with the 
help of a recording voltmeter in the primary 
line and the dose recorder attached to the Sie- 
mens dosimeter. It appeared that the ohms 
resistance in the primary circuit led to a 
wrong reading of the kilovoltmeter in the 
switchboard ; the output of the tube was de- 
creased also. A resistance of two ohms re- 
duced the dose 10 per cent, even if the kilo- 
voltmeter and milliameter did not show any 
fluctuation. It is advisable, therefore, to use 
the rheostat in the primary line but very little 
to regulate the potential; 0.1 ohm is sufficient 
for this purpose. The automatic stabilizer 
mentioned before gave very good results. 


E. A. PoH te, M.D. 


Investigations Regarding Roentgen-ray Pro- 
duction and Electrical Characteristics of a 
High Tension Rectifier under Various Work- 
ing Conditions. Heyde and E. Saupe. Strah- 
lentherapie, 1926, X XIII, 217. 


Osteitis.—This condition is a slowly pro- 
gressive type of osteitis of the semilunar bone, 
causing pain and disability. This disease is a 
definite clinical entity which does not seem to 
be well recognized. The pain is aching in 
character, and annoying, and may result in 
the inability of the patient to undertake any 
employment which necessitates use of the 
wrist. In well established cases the X-ray 
findings are characteristic, showing osteitis of 
the semilunar, with fragmentation and com- 
pression of the bone. The cause is not def- 
initely known but there is usually history of 
injury—not great injury but constantly applied 
trauma or irritation extending over a long 
period of time. Following a single definite in- 
jury to the bone, the pain may subside and the 
chronic osteitis here described set in months 
later. The theory advanced by Kienbéch of 
the etiology is the one most generally accepted 
—that of partial or complete subluxation of 
the semilunar bone, with spontaneous reduc- 


tion. The injury results in severance of or ip. 
terference with the blood supply to the bone 
and the osteitis results. Two cases are re. 
ported in detail. 

L. R. Sante, M.D. 


Chronic Osteitis of the Semilunar Bone 
(Kienbock’s Disease). Melvin S. Henderson, 
Jour. Bone and Joint Surg., July, 1926, p. 504. 


The roentgen erythema. — This is an- 
other contribution of the author to the prob- 
lem of skin erythema and dosage. He comes 
to the conclusion that it does not suffice to ob- 
serve the maximum of the reaction in the third 
or sixth week, but to record it during the 
whole time between treatment and disappear- 
ance. Individual variations in the intensity of 
reddening, and tanning seem to be so consid- 
erable that it is almost impossible to establish 
a definite relation between the biological and 
physical dose. Small dose variations (20 per 
cent) do not appear to cause measurable dif- 
ference in the intensity and nature of the skin 
reaction. 


E. A. Poute, M.D. 


Regarding the Question of Skin Erythema. 
L. Schall. Strahlentherapie, 1926, XXIII, 354. 


Systemic effect of roentgen rays.—Some 
of the theories offered in explanation of the 
intoxication after roentgen radiation are dis- 
cussed. As it seems very probable that cer- 
tain products formed in the body during ex- 
posure are the cause, the author radiated one 
of two rats, united by parabiosis (method of 
Heyde-Sauerbruch). Technic: 38 to 40 cm. 
spark gap, 2 ma., 23 F.S.D., 4 months, no fil- 
ter. This dose is fatal to rats in three or four 
days. Both animals showed the same leukocy- 
tosis followed by leukopenia and subnormal 
temperature before their death. Control ex- 
periments showed that static charge or gases 
in the treatment room had no influence on the 
rats. It seems evident, therefore, that some 
substance formed during the irradiation causes 
the fatal intoxication. The question is left 
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open whether proteins are the only source of 


these poisonous compounds. 
E. A. Ponte, M.D. 


Contribution to the Systemic Effect of 
Roentgen Rays. H. Zacherl. Strahlenther- 


apie, 1926, XXIII, 272. 


Mikulicz’s disease—This paper, by the 
Medical Superintendent and General Director 
of the London Radium Institute, begins with 
a brief résumé of the pathology, followed by 
an abstract of Mikulicz’s case, after which the 
author reports two new cases. This disease 
of the lacrymal and salivary glands is a rare 
one, and no specific line of treatment has ever 
been indicated. Arsenic and iodides have 
been the drugs chiefly employed, and in some 
instances X-rays have been found to be of 
service. 

Mikulicz’s case came under observation in 
January, 1888, and the condition was cured by 
operation. The patient died in August of the 
same year, however, of perityphlitis. 

Pinch’s cases both received radium therapy, 
the technic and end-results being as follows: 
“The [first] patient received a series of five 
sittings, each of five hours’ duration, on five 
successive evenings, with applicators contain- 
ing 120 mg. of radium element, screened with 
2 mm. of lead, applied over and around the 
enlarged glands, so as thoroughly to irradiate 
them.” Two months later “the swellings in 
the left lacrymal, left submaxillary, and right 
parotid glands had completely disappeared. 
The left orbital fissure was as widely open as 
the right, and there was no longer any diplo- 
pia.” A few months later the patient was 
found to have a greatly enlarged spleen, and 
“the case is regarded as one of splenomegaly 
of the Banti type, associated with and prob- 
ably irritated by a syphilitic infection.” 

The second case, in which there was no his- 
tory of syphilis, had both parotids enlarged, 
and both submaxillary glands—easily palpable 
through the floor of the mouth—were en- 
larged. The mucosa of both upper eyelids 
was much congested. The author gives his 
dosage as follows: ‘Treatment was carried 
out by means of numerous half-strength ap- 
plicators, containing in all 240 mg. of radium 


element. These were screened by 2 mm. of 
lead, and so disposed as to procure an effective 
cross-fire radiation. The total exposure was 
of thirty hours’ duration, given at spaced in- 
tervals over a period of three days. Two and 
a half months later no trace of the swellings 
remained.” The patient is quoted as saying 
that “the swellings began to diminish rapidly 
a few days after treatment, and had quite dis- 
appeared within three weeks.” 

The author’s comment on his cases is sum- 
marized thus: “The extremely rapid response 
to the treatment is undoubtedly due to the 
pathological nature of the malady, namely, an 
intense lymphocytic infiltration of the susten- 
tacular tissue of the glands, the lymphocyte 
being of all cells the most susceptible to radi- 
um irradiation.” 


Two Cases of Mikulicz’s Disease Treated 
with Radium. A. E. Hayward Pinch. Brit. 
Med. Jour., October 2, 1926, p. 586. 


Lymphoblastoma.— This term includes 
pseudoleukemia, malignant lymphoma, lym- 
phosarcoma and Hodgkin’s disease. Almost 
no organ is exempt, although the early mani- 
festations usually involve the glands; in some 
instances, involvement of the conjunctiva and 
gastro-intestinal tract occurs. There is a re- 
view of previously reported cases affecting un- 
usual organs such as the pancreas, perforation 
of the jejunum and actual infiltration of the 
gastro-intestinal tract. In the involvement of 
the urinary system, the symptoms simulate 
renal colic, with a hematuria. Bone involve- 
ment occurred, chiefly in the sternum, with 
symptoms suggesting an aneurysm. 

The main object of the paper is to present 
some of the unusual manifestations of the dis- 
ease, with difficulties in diagnosis. One case 
report shows involvement of the dura, with 
abdominal symptoms, jaundice and enlarged 
cervical glands. Local improvement under 
roentgen-ray treatment was temporary, but, at 
operation, a lymphoid tumor was removed 
from the dura, followed by improvement. An- 
other case involved the jejunum, with symp- 
toms referable to a gastric or duodenal ulcer. 
The X-ray examiration was inconclusive, al- 
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though later study of the films showed a mot- 
tling of the jejunum at first thought to be 
food or gas, but which is considered charac- 
teristic of lymphoblastoma of the small intes- 
tine. The third case is one of involvement of 
the conjunctiva, a general examination show- 
ing no involvement of other organs than the 
eye. Radium treatment cleared the tumor 
mass and relieved the pain. There is discus- 
sion of the paper, with reports of other cases 
and symptoms, together with the treatment. 
Tressa R. Moran, M.D. 


Unusual Manifestations of Lymphoblas- 
tomas. G. W. Holmes. Am. Jour. Roent- 
genol. and Rad. Ther., August, 1926, p. 107. 


Use of radium in fibroids.—The cases for 
radium treatment must be carefully selected. 
The age of the patient must be considered, as 
well as the size of the tumor. The principal 
indication is hemorrhage. The subserous type 


of tumor is seldom affected by radium, while 


the submucous growths are liable to infection. 
from manipulation during the radium treat. 
ment. As a temporary measure in bad surgj- 
cal risks, radium may be used. One of the 
most important considerations in the use of 
radium is that the adnexa must be free from 
pathology, since latent infections may become 
acute in the tubes, ovaries or peritoneum. Se- 
vere anemias contra-indicate the use of ra- 
dium. Preliminary curettage should be done 
to establish the pathology and remove polypi, 
Careful screening is necessary and the radium 
should be placed as near the fundus as pos- 
sible. Shrinkage of the tumors takes place 
in three or four months but may be delayed ti 
ten or twelve months, although the hemor- 
rhage is checked within a few weeks. This 
opinion is given as a result of fourteen years’ 
experience covering five hundred cases. 
‘Tressa R. Moran, M.D. 


Radium in the Treatment of Fibroma of the 
Uterus. C. Jeff Miller. Am. Jour. Roent- 
genol. and Rad. Ther., September, 1926, p. 228. 
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